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1
APPARATUS AND METHOD FOR
RELEASING A UNIT DOSE OF CONTENT
FROM A CONTAINER

CROSS REFERENCE TO PRIOR
APPLICATIONS

This application is a continuation application of U.S.
application Ser. No. 13/809,669, filed Jan. 11, 2013, which
is a US National Stage Application of PCT/IB2011/002336,
filed Jul. 12, 2011, which claims the benefit of priority under
35 US.C. §119(e) to U.S. Provisional Application No.
61/363,577, filed Jul. 12, 2010; all of which are herein
incorporated in their entirety by reference.

FIELD

The present invention relates to an apparatus, applicator
and method for release of a measured content from a
container. The present invention further relates to an appa-
ratus, applicator and method for release of a measured
content from multiple containers simultaneously with or
without a mixer for mixing the content of the multiple
containers. In particular, the present invention relates to an
apparatus, applicator, and method, with or without a mixer
for mixing the content of the multiple containers, for releas-
ing a predetermined approximate quantity of content or
“standard dose within the metes and bounds of the use
intended from a container or from multiple containers simul-
taneously which is volume dependent. The present invention
relates to the provision of a standard dose, which is repeat-
able and reliable within an acceptable or reasonable error
margin for the proposed use. The present invention also
relates to an apparatus that includes an actuator cap or
cylinder whose internal free volume can define the volume
of formulation to be dispensed which is movable on an
adaptor having sealing properties.

BACKGROUND

Different containers have existed for many years and are
used for a variety of products.

Methods of administering metered doses from a dosing
device are known, however, most are directed to dispensing
liquid forms, such as creams, lotions, and fluids.

Plungers with an internal chamber and springs have been
used as metering devices.

Prior art foam metering devices have been described as
inaccurate and imprecise and can be complex and expensive.

Methods and apparatuses for dispensing content from
single and from multiple containers are known in the art.
They can involve the use of complex and sophisticated
devices that can add significantly to the cost of the intended
product. Such disclosures also do not address the problems
of dispensing a predetermined amount of content in a
relatively simple and seepage free way from a container.

Methods for the volumetrically controlled dosing of
foams have been described using a metering valve in which
valve inlet and outlet passages control the flow of a fluid into
a limited reservoir or confined space of a specific measure
within the internal valve structure or within a narrow deliv-
ery passage known as a metering or dosing chamber. Such
devices provide a limited chamber and are only capable of
containing very small and fixed aliquots of material. Such
devices can also be susceptible to undesirable dripping,
seepage and the like through the discharge passage or past
the operating parts. These metering valves also involve a
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2

relatively large number of components which have to be
constructed with a high degree of accuracy. These metering
valves can add substantially to the cost of the product and do
not permit or facilitate quick and economic filling of the
pressurized containers through the metering valves with the
material which is later to be metered therefrom.

Some prior art foam metering devices use an external
reservoir that first has to be filled and emptied, which is
separate from the canister valve and from the actuator
apparatus. Such devices require a special valve or a con-
tinuous valve and cannot be used with canisters with stan-
dard valves. Also the devices require a special elastic
membrane or diaphragm. In some prior art metering devices
a dispensing member moves within the reservoir.

Where the metering mechanism is provided within the
internal valve structure, prevention of seepage or and leak-
ing, which is so critical with regard to the internal valve,
becomes more difficult as a more complex structure must be
provided. Complexity leads to increased risk of malfunction.
Also, malfunction of an internal valve structure requires
discarding of the entire can together with unused aerosol
formulation.

In some prior art devices, such as with metering aerosol
buttons or actuator caps, if insufficient depressing force is
applied, the discharge passage is not fully closed but the
internal valve within the aerosol device is nevertheless
“cracked” or partially opened, whereby a continuous flow of
aerosol substance occurs, defeating the metering action.
Thus, a disadvantage of these metering aerosol buttons or
actuator caps is that a non-metered or continuous discharge
can occur if inapplicable pressure is applied to the actuator
button, which pressure is insufficient, for example, to fully
shift all of the operative, relatively movable parts to the
loading or filling position. A further disadvantage is that
release only occurs whilst the actuator button is fully or
almost fully depressed and removal of pressure may result in
an incomplete dose.

In some prior art metering aerosol buttons or actuator
caps, the exit of fluid is prevented by the depressive force of
on operator pressing down on a diaphragm.

Some prior art metering valves can prevent fast filling of
the containers since the filling substance must pass around
the metering passages in the metering valve.

Methods of mixing doses from dual chamber devices are
known, however, many are directed to mixing of doses prior
to their expansion and release as a foam, for example where
the doses are contained and mixed in narrow constraints and
remain in a liquid phase.

SUMMARY

The disclosure provides a cap into which snuggly fits an
adjuster to define a metering chamber which depending on
its position can close off the metered chamber or open it to
the dispensing conduit\nozzle. The adjuster fits on the can-
ister valve. When the cap is depressed it pushes down on the
adjuster which depresses the valve. The chamber fills but
nothing is released till the upstroke.

In one aspect, an apparatus for delivering a predetermined
quantity of content from a pressurized container includes

a container capable of housing a pressurized content, the

container comprising a valve assembly in fluid com-
munication with the content; and

a dispensing assembly which sits on the container and

connects with an upper portion of a valve stem of the
valve assembly, wherein the dispensing assembly
includes
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a) an actuator cap having a discharge passage, which is
open or obstructed and wherein the actuator cap acts
as a metering chamber in combination with

b) an adaptor which fits inside the cap and also snuggly
engages the valve stem;

wherein the adaptor includes

1) a hollow conduit (or discharge aperture) positioned at
the center);

ii) a sealer ring which slightly extends from the external
circumference of the adaptor which snugly engages
the inner side wall of cap;

iii) a recess to accommodate the valve stem in tight
frictional engagement; and

iv) a ledge at the bottom of the adaptor, which provides
a stop to the downward movement of the cap.

whereby the dispensing assembly upon application of a

downward pressure moves from a non-actuated posi-
tion to an actuated depressed position opening the valve
assembly, wherein content is released into the metering
chamber, and wherein the consequential release of
pressure and or closing of the valve stem causes the
dispensing assembly to resume a non-actuated position
and a standard content to be discharged.

In one or more embodiments, the dispensing assembly is
an actuator assembly.

In any of the preceding embodiments, the dispensing
assembly further includes an enclosure unit and a dispensing
unit and the movable elements are the dispensing unit and
actuator assembly and wherein the cap may be integrated
into the dispensing unit.

In any of the preceding embodiments, the cap includes a)
a top wall which is pressed down during actuation; b) a
hollow defined by an inner side cylindrical wall dimen-
sioned to closely approximate the diameter of an outer side
cylindrical wall of the adaptor, said hollow functioning as a
metering chamber and ¢) a discharge passage through the
bottom peripheral side wall for releasing content.

In any of the preceding embodiments, the adaptor
includes a) discharge aperture positioned at the center of its
top wall allowing discharge of content there through upon
actuation into the metering chamber; b) a sealer ring which
slightly extends from the circumference of the adaptor and
functions as a gas-tight sealer and snugly engages the inner
side wall of cap thus preventing undesired leakage of
substance between the slideable parts upon actuation; ¢) an
annular valve-stem-engaging recess defined by a inner cylin-
drical wall which is dimensioned to closely approximate the
diameter of the valve stem, thereby permitting tight fric-
tional engagement there between; and d) a ledge at the
bottom of the adaptor which is a thickened edge portion
extending circumferentially, which provides a stop to the
downward movement of the cap and wherein the resistance
offered by such adaptor to downward pressure is relatively
small, especially as compared with the opposing action of
the internal valve spring thereby ensuring the closure of the
discharge passage by the adaptor prior to any downward
movement of the valve stem.

In any of the preceding embodiments, where in the
non-actuated position, the internal valve is closed and the
valve stem and actuator assembly disposed therecon are
raised, the sealing ring is below the discharge passage and
the discharge passage is only partially obstructed by the top
of the adaptor, thereby in communication with the atmo-
sphere and where in the actuated position, the valve is open
to fluid flow, the valve stem and actuator assembly disposed
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thereon are depressed and the discharge passage is closed
and obstructed by adaptor top and sealing ring is positioned
above the discharge passage.

In any of the preceding embodiments, the apparatus
further includes a locking mechanism for proper positioning
of the dispensing unit on the enclosure unit including a first
and second engageable surfaces which are unlocked and
disengaged prior to initial use and are locked in both
actuated and non-actuated positions, wherein in an actuated
position said surfaces are disengaged and in a non-actuated
position, upon release of content, said surfaces are engaged.

In any of the preceding embodiments, the dispensing unit
includes a) a dispensing end which terminates with a dis-
charge nozzle for release of materials from container; b) a
dispensing conduit housed within a protective conduit hous-
ing which is aligned with a cap discharge passage; c)
mounting pins which are located at the dispensing end of the
dispensing unit and are configured to fit slots on the sides of
enclosure unit; d) finger engageable indentation for actua-
tion of the dispensing assembly e) a notch beneath the finger
engageable indentation, with a protruding bottom flat first
surface for engaging a second surface on the enclosure unit
together forming a locking mechanism for proper position-
ing of the dispensing unit on the enclosure unit.

In any of the preceding embodiments, the enclosure unit
is sized to accommodate the dispensing unit; comprising: a)
a flat bottom surface which rests on top of the container and
sized about the size of the container top comprising a hole
to accommodate the actuator assembly b) peripheral wall
which includes at its bottom one or more support braces
which attach on the top portion of the neck of container and
which extends below the lower edge of the brace and
includes a circumferential rib that secures the enclosure unit
to neck of the container; ¢) mounting arms terminating with
slots for receiving mounting pins of the dispensing unit; d)
at least one resilient edge positioned on the bottom surface
of the enclosure unit having a second protruding top flat
surface for engaging a first bottom flat surface of the
dispensing unit together providing a locking mechanism for
proper positioning of the dispensing unit on the enclosure
unit.

In another aspect, an apparatus for accurately delivering
a predetermined quantity of content from a pressurized
container includes:

a container capable of housing a pressurized content, the
container comprising a valve in fluid communication
with the content;

a dispensing assembly comprising an actuator assembly,
a dispensing unit and an enclosure unit;

the actuator assembly, comprising an adaptor and a cap
disposed thereon, the cap having a metering chamber,
said chamber being capable of effecting and storing a
standard quantity of the formulation upon downward
pressure and dispensed upon termination of pressure;

the enclosure unit having mounting arms terminating with
slots pivotally engaging mounting pins of the dispensing
unit for securing the dispensing unit to the container;

the dispensing unit wherein the cap is integrated therein,
comprising a conduit in fluid communication with a cap
discharge passage and the conduit terminating with a
nozzle which allows a standard quantity of the formu-
lation to be dispensed with each actuation;

wherein the actuator assembly is capable of movement
between a non-actuated position to a actuated position,
wherein according to the non-actuated position the
internal valve is closed, the valve stem and actuator
assembly disposed thereon are raised, and the discharge
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passage is open partially obstructed by adaptor top and
sealing ring is below the discharge passage thereby in
communication with the atmosphere and wherein the
actuated position, the valve is open to fluid flow, the
valve stem and actuator assembly disposed thereon are
depressed and the discharge passage is closed and
obstructed by adaptor top and the sealing ring is above
the discharge passage.
In another aspect, an apparatus for accurately delivering
a predetermined quantity of content from at least two
pressurized containers includes:
at least two containers capable of housing different or
identical pressurized content, the containers each com-
prising a valve in fluid communication with its respec-
tive content, the containers are disposed side by side or
at an angle to each other;
a multiple dispensing assembly comprising: a) at least two
actuator assemblies, b) a multiple chamber dispensing
unit and ¢) a multiple chamber enclosure unit
each actuator assembly comprising an adaptor and a cap
disposed thereon, the cap is integrated within the dis-
pensing unit,
wherein the cap includes: a) a top wall which is pressed
down during actuation; b) a hollow defined by an
inner side cylindrical wall dimensioned to closely
approximate the diameter of an outer side cylindrical
wall of the adaptor, said hollow functioning as a
metering chamber and c¢) a discharge passage
through the bottom peripheral side wall for releasing
content,

wherein the adaptor includes a) discharge aperture
positioned about at the center of its top wall allowing
discharge of content there through upon actuation
into the metering chamber; b) a sealer ring which
slightly extends from the circumference of the adap-
tor and functions as a gas-tight sealer and snugly
engages the inner side wall of cap thus preventing
undesired leakage of substance between the slideable
parts upon actuation; ¢) an annular valve-stem-en-
gaging recess defined by a inner cylindrical wall
which is dimensioned to closely approximate the
diameter of the valve stem, thereby permitting tight
frictional engagement there between; and d) a ledge
at the bottom of the adaptor which is a thickened
edge portion extending circumferentially, which pro-
vides a stop to the downward movement of the cap
and wherein the resistance offered by such adaptor to
downward pressure is relatively small, especially as
compared with the opposing action of the internal
valve spring thereby ensuring the closure of the
discharge passage by the adaptor prior to any down-
ward movement of the valve stem,

the multiple or dual chamber dispensing unit comprising
a) at least two dispensing conduits in fluid communi-
cation with the cap discharge passages and terminating
with at least two nozzles for dispensing of materials
from each container; b) a body encompassing the
conduits; ¢) finger engageable hollow protrusion which
connects the two caps for simultaneous actuation of the
dispensing assembly; d) a hollow beneath the finger
engageable protrusion, with a protruding bottom flat
first surface for engaging a second surface on the
enclosure unit together forming a locking mechanism
for proper positioning of the dual dispensing unit on the
dual enclosure unit and e) optionally mounting pins
which are located at the dispensing end of the dispens-
ing unit and are configured to fit slots on the sides of
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enclosure unit; the multiple chamber enclosure unit
securing the multiple chambers dispensing assembly to
the containers, wherein the enclosure unit is sized to
accommodate the dispensing unit; including, a) a flat
bottom surface which rests on top of the containers and
sized about the size of the containers’ top comprising
two holes to accommodate the actuator assemblies, b)
peripheral wall, which includes at its bottom one or
more support braces which attach on the top portion of
the neck of each container and which extends below the
lower edge of the brace and includes a circumferential
rib that secures the dual enclosure unit to necks of the
container; ¢) mounting arms terminating with slots for
receiving mounting pins of the dispensing unit or lever;
d) at least one resilient edge positioned on the bottom
surface of the enclosure unit having a second protrud-
ing top flat surface for engaging a first bottom flat
surface of the dispensing unit together providing a
locking mechanism for proper positioning of the dis-
pensing unit on the enclosure unit and optionally e) a
handle and 1) lever having mounting pins which fit into
slots in the enclosure unit for depressing an engageable
finger protrusion to push down the dispensing assembly
and obtain a standard dose of content;

wherein the dual dispensing assembly is capable of move-

ment between a non-actuated position to a actuated
position, where according to the non-actuated position,
each valve stem is raised, each internal valve is closed
and each discharge passage is open and in communi-
cation with the atmosphere and according to the actu-
ated position, each valve stem is depressed, each valve
is open to fluid flow, and each discharge passage is
closed;

and wherein the non-actuated position, the internal valve

is closed the valve stem and actuator assembly disposed
thereon are raised, the sealing ring is below the dis-
charge passage and the discharge passage is only par-
tially obstructed by the top of the adaptor, thereby in
communication with the atmosphere and where in the
actuated position, the valve is open to fluid flow, the
valve stem and actuator assembly disposed thereon are
depressed and the discharge passage is closed and
obstructed by adaptor top and sealing ring is positioned
above the discharge passage.

In any of the preceding embodiments, the apparatus
further includes a paddle mixer unit attached to the nozzles
of the multiple dispensing unit in order to facilitate the
mixing of simultaneously expelled content from two or more
chambers, said mixer comprising a) a series of alternating
curved surfaces or paddles or angled dove tailing blades; b)
an outlet from which the mixed content is expelled; and c¢)
at least two inlets in a diameter suitable for snuggly receiv-
ing nozzles of the multiple dispensing unit d) a body
encompassing the paddles.

In any of the preceding embodiments, the apparatus
further includes a maze mixer unit attached to the nozzles of
the multiple dispensing unit in order to facilitate the mixing
of simultaneously expelled content from two or more cham-
bers, said mixer comprising a) a maze or series of alternating
straight or curved surfaces or angled dove tailing blades
combined with cylinder or posts which facilitate improved
mixing; b) an outlet from which the mixed content is
expelled; and c) at least two inlets of a size suitable for
snuggly receiving nuzzles of the multiple dispensing unit d)
a short body encompassing the maze.

In any of the preceding embodiments, the apparatus
further includes a split nozzle attached to the nozzles of the
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multiple dispensing unit for dispensing at least two contents

(the same or different) at least at two different locations.
In any of the preceding embodiments, the metering cham-

ber is dynamically adjustable comprising a topless cap and
adjusting device comprising an adjustable screw with a base
comprising a washer having a sealing ring attached thereto,
wherein the size of the chamber may be varied according to
location of the base within the cap.

In any of the preceding embodiments, the metering cham-
ber is dynamically adjustable comprising a topless cap and
adjusting device comprising an adjustable screw with a base
comprising a washer having a sealing ring attached thereto,
wherein the size of the chamber may be varied according to
location of the base within the cap.

In any of the preceding embodiments, the metering cham-
ber is dynamically adjustable comprising a topless cap and
adjusting device comprising an adjustable screw with a base
comprising a washer having a sealing ring attached thereto,
wherein the size of the chamber may be varied according to
location of the base within the cap.

In another aspect, a method for delivering a predeter-
mined quantity of content from the apparatus describe above
is provided. The method includes applying a downward
pressure on the dispensing assembly, and then releasing
pressure to allow a single unit content to be discharged.

In any of the preceding embodiments, the dispensing
assembly is actuated multiple times to allow multiple stan-
dard doses to be discharged.

In any of the preceding embodiments, the method for
delivering a predetermined quantity of content from the
above-described apparatus includes applying a downward
pressure on the dispensing assembly, and then releasing
pressure to allow a single unit content to be discharged from
each container.

In any of the preceding embodiments, the dispensing
assembly is actuated multiple times to allow multiple stan-
dard doses to be discharged.

In any of the preceding embodiments, the method further
includes the following steps:

a) according to a first step, applying finger pressure on the
top of the cap causing it to shift downward on the adaptor
resulting in the discharge passage of the cap to be blocked
by the top side wall of the adaptor and sealing ring;

b) according to a second step, applying further downward
finger pressure results in the lower edge portion of the cap
engaging the lower ledge of the adaptor causing the
adaptor to shift downward on the valve stem causing the
internal valve to open.

¢) according to a third step, opening of the valve thereby
causing the contents to pass upward through the valve
stem and out the top wall aperture of the adaptor into the
metering chamber which is obstructed by the sealer ring
and side wall of adaptor, the cap constituting in effect a
slide valve element.

d) according to a fourth step removing finger pressure from
the cap resulting in the internal return valve spring and the
pressurized content to return the parts of the actuator
assembly to non-actuated position where the metering
chamber is in communication with the outside atmosphere
because, the adaptor, including the sealer ring, is posi-
tioned below the discharge passage allowing the pressur-
ized contents of the metering chamber to issue from the
discharge passage as a standard discharge.

In any of the preceding embodiments, the dispensing unit
includes an outer surface that covers the actuator cap; a
dispensing conduit in the dispensing unit in fluid commu-
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nication with the metering chamber of the actuator cap; and
a discharge nozzle at an end of the dispensing conduit distal
to the metering chamber.

In any of the preceding embodiments, the actuator cap is
integral with the dispensing unit.

In any of the preceding embodiments, the apparatus
further includes a tubular conduit extending from and in
fluid communication with the discharge nozzle.

In any of the preceding embodiments, the dispensing unit
further comprises an engagement mechanism for securing
the dispensing unit to the enclosure unit.

In any of the preceding embodiments, the engagement
mechanism comprises a raised or depressed feature comple-
mentary to an element on the enclosure unit for engagement
and securing the dispensing unit to the enclosure unit.

In any of the preceding embodiments, the engagement
mechanism comprises at least two substantially vertically
aligned slots within an external peripheral wall of the
dispensing unit.

In any of the preceding embodiments, the slots further
comprise a notch for engaging with a rail of the enclosure
unit.

In any of the preceding embodiments, the engagement
mechanism comprising an integral relationship between the
dispensing unit and the enclosure unit.

In any of the preceding embodiments, the enclosure unit
includes a lower surface that surrounds and engages with the
neck of the container; and side walls extending from the
lower surface towards the dispensing unit, wherein the side
wall comprise a complementary engagement mechanism for
engagement and securing the dispensing unit to the enclo-
sure unit.

In any of the preceding embodiments, the complementary
engagement mechanism comprises a complementary raised
or depressed feature on the internal surface of the enclosure
unit side wall.

In any of the preceding embodiments, the dispensing unit
further includes a dose adjuster, the dose adjuster compris-
ing a lower surface of a dimension selected to snugly engage
the inner side wall of the metering chamber along its entire
perimeter and upper shaft capable of being adjustably ver-
tically positioned within the metering chamber.

In any of the preceding embodiments, the metering cham-
ber comprises an interior lip and the upper shaft of the dose
adjuster is threaded and in threaded engagement with the
interior lip to provide adjustable vertical positioning.

The apparatus can further include a lock to secure the
threaded upper shaft in a selected vertical position.

In any of the preceding embodiments, the dispensing
assembly is configured to house a plurality of actuator cap
adaptor assemblies.

In any of the preceding embodiments, the dispensing unit
comprises a plurality of actuator cap/adaptor assemblies in
fluid communication at each metering chamber through a
T-joint, each said plurality of actuator cap/adaptor assem-
blies capable of engagement with the stem valve of a
different container.

In any of the preceding embodiments, the hollow conduit
of the adaptor is centrally located.

The present invention overcomes several challenges in the
field of controlled content delivery from canisters.

Aerosol valves commonly used in the industry are con-
tinuous valves that keep delivering content from canisters as
long as the actuator is pressed. In order to deliver controlled
doses, the common approach is to use proprietary valves
when the dose control is operated inside the valve. There are
many drawbacks to this approach, which is very costly and
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requires from manufacturers to use proprietary equipment in
order to crimp these valves on canisters and fill these
canisters with contents. In some embodiments, the present
invention provides a solution for delivering controlled dose
on canisters equipped with standard continuous valves, by
operating the dose control within the actuator which is
equipped with a metering chamber. In some embodiments of
the present invention, the volume of the metering chamber
fixes the amount of content delivered. A mechanism is
provided for closing the dispensing conduit during the filing
of the metering chamber by contents, and for opening the
dispensing conduit when the valve is closed in order to
release the contents from the metering chamber. The use of
standard continuous valves in the present invention enables
a reduction of production costs, and a full compatibility with
commonly used industrial equipments.

When the dose control is operated within the actuator, one
has to accommodate with the presence of pressurized to
highly pressurized contents into the actuator, which is a
situation rarely found in the actuator’s industry. Some of the
challenges involved in the presence of pressurized contents
in the actuator are the risks of leakage and the risk of
disconnection of the actuator from the valve, which is even
more likely to occur when a large dose of content is to be
delivered. In some embodiments, the present invention
provides an actuator design that accommodates with pres-
surized contents, and provides a smooth delivery without
leakage. This is inter alia achieved by providing appropriate
ratios between the actuator metering chamber volume and
the discharge passage diameter and snuggly fitting resil-
iently sealed movable parts. Other challenges include mini-
mizing or avoiding dead space, avoiding or minimizing
contents remaining in the metering chamber after expulsion,
and adapting the apparatus for use with different formula-
tions. In the case of foamable formulations the expansion
volume of the resultant foam can vary from formulation to
formulation and this in turn can result in a different standard
volume dose of foam for an identical metering chamber
volume.

In a multiple chamber apparatus, in addition to the chal-
lenges detailed above, there is a need to provide a simulta-
neous delivery from each canister, and a proper mixing of
the contents. In some embodiments, the present invention
allows an actuator design that enables the simultaneous
opening of the valve of each canister, and the mixing of the
content by a mixer in order to provide a smooth and
homogeneous delivery from the multiple containers. In other
embodiments the contents can be released in parallel
unmixed. In either case one of the challenges is to ensure
that for each canister a standard volume is released. So for
example canister 1 is attached to a dispensing assembly 1
that provides a metering chamber volume V1 and canister 2
is attached to a dispensing assembly 2 that provides a
metering chamber volume V2. Depending on the intended
standard dosage to be delivered for each formulation in each
canister V1 can be the same or different from V2. If V1 and
V2 are the same and they are to be mixed it is a challenge
to ensure that the pressure in both systems is maintained at
a similar level and to avoid a greater discharge of canister 1
content compared to canister 2 content or vita versa. If
intentionally say V2 is half of V1 then another challenge is
to ensure that the volume of V1 that is released and mixes
with V2 remains and is maintained at a ratio of 2:1 during
release.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is described with reference to the drawings,
which are presented for the purpose of illustration only and
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is not intended to be limiting of the invention. Unless
otherwise indicated, elements are indicated by the same
number in all drawings. In one or more embodiments:

FIG. 1A provides a perspective view of a cap.

FIG. 1B provides a side view of a cap.

FIG. 1C provides an enlarged view of the discharge
passage.

FIG. 1D provides a perspective view of an adaptor.

FIG. 1E provides a vertical cross sectional view of an
adaptor.

FIG. 2A is a perspective view of the dispensing assembly
disposed on a container that is capable of including a
content, including an actuator assembly having an integrated
cap within a dispensing unit pivotally hinged onto an
enclosure unit in an engaged non-actuated state.

FIG. 2B is a side view of the dispensing assembly
disposed on a container that is capable of including a content
including an actuator assembly having an integrated cap
within a dispensing unit pivotally hinged onto an enclosure
unit in an engaged non-actuated state.

FIG. 2C provides a perspective view of the dispensing
unit having an integrated cap.

FIG. 2D provides a top view of the dispensing unit having
an integrated cap.

FIG. 2E provides a side and faint outline cross sectional
view of the dispensing unit having an integrated cap.

FIG. 2F provides an underneath prospective view of the
dispensing unit having an integrated cap.

FIG. 2G provides a prospective view of the enclosure
unit.

FIG. 2H provides a top view of the enclosure unit.

FIG. 2I provides a perspective vertical cross sectional
view of the enclosure unit.

FIG. 3A provides a vertical cross sectional view of a
dispensing assembly disposed on a container that is capable
of including a content (not shown) including an actuator
assembly having an integrated cap within a dispensing unit
in a pre-use, initial, unlocked, disengaged, non-actuated
state disposed on a container that is capable of including a
content (not shown).

FIG. 3B provides a vertical cross sectional view of the
dispensing assembly disposed on a container that is capable
of including a content (not shown) including an actuator
assembly having an integrated cap within a dispensing unit
in a locked actuated state where content is released from
container and stored in the metering chamber.

FIG. 3C provides a vertical cross sectional view of the
dispensing assembly disposed on a container that is capable
of including a content (not shown) including an actuator
assembly in a locked, post-actuated, non-actuated state
where content is released from metering chamber through a
narrow space/passage formed between the top side surface
of the adaptor and the inner wall of the cap into and through
the discharge passage and passing out of the dispensing unit.

FIG. 4A is a prospective view of a dual chamber dispens-
ing assembly including a double nozzle for dispensing two
separate contents (or a combination of said contents by
attachment of a mixer unit thereon—not shown).

FIG. 4B is a vertical cross sectional view of a dual
chamber dispensing assembly (along the X-Y axis in FIG.
4A).

FIG. 4C is a diagonal cross sectional view of a dual
chamber dispensing assembly across one canister and dis-
pensing assembly.

FIG. 4D is a top view of a dual chamber dispensing
assembly.
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FIG. 4E is a perspective view of the integrated cap within
a dual dispensing unit.

FIG. 4F is a faint outline cross section of a dual dispensing
unit.

FIG. 4G is a perspective view of a dual enclosure unit.

FIG. 4H is a top view of a dual enclosure unit.

FIG. 4l is a perspective view of a lever.

FIG. 5A is a side view of a disengaged dual chamber
dispensing assembly (unlocked) wherein the dual dispensing
unit is coupled onto the dual enclosure unit.

FIG. 5B is a vertical cross sectional view of 5A namely a
disengaged dual chamber dispensing assembly (unlocked)
through one of the actuator assemblies, conduit of the
dispensing unit and containers, wherein the dual dispensing
unit which is coupled onto the dual enclosure unit.

FIG. 5C provides a side view of a disengaged dual
chamber dispensing assembly (locked), wherein the dual
dispensing unit, which is coupled onto the dual enclosure
unit, is in an actuated state, where content is released from
container and stored in the metering chamber.

FIG. 5D provides a vertical cross sectional of a disen-
gaged dual chamber dispensing assembly (locked), wherein
the dual dispensing unit, which is coupled onto the dual
enclosure unit in an actuated state where content is released
from container and stored in the metering chamber.

FIG. 5E provides a side view of an engaged dual chamber
dispensing assembly (locked) wherein the dual dispensing
unit, which is coupled onto the dual enclosure unit in a
non-actuated state (post actuated) where content is released
from the metering chamber.

FIG. 5F provides a vertical cross sectional view of a an
engaged dual chamber dispensing assembly (locked),
wherein the dual dispensing unit which is coupled onto the
dual enclosure unit in a non-actuated state (post actuated)
where content is released from metering chamber.

FIG. 6A is a prospective view of a split nozzle for
dispensing two separate contents attachable to the nozzles of
a dual chamber dispensing assembly.

FIG. 6B is a cross sectional view of a split nozzle for
dispensing two separate contents attachable to the nozzles of
a dual chamber dispensing assembly.

FIG. 7A is a prospective view of a paddle mixer unit.

FIG. 7B is a cross-sectional illustration of a paddle mixer
unit.

FIG. 7C is a cross-sectional prospective view of a maze
mixer unit.

FIG. 7D is a cross-sectional illustration of a maze mixer
unit.

FIG. 7E is a prospective view of a maze mixer unit
attached to the nozzles of a dual dispensing unit.

FIG. 8 is an illustration of a standard valve according to
one or more embodiments.

FIG. 9 is a cross-sectional illustration of an adjustable
metering chamber in an actuated state (locked).

FIG. 10A is a perspective view of a modified dispensing
assembly, having a cap, a dispensing unit and an enclosure
unit.

FIG. 10B is a perspective vertical cross sectional view of
the modified dispensing assembly.

FIG. 11A is a perspective view of a disassembled modi-
fied adjustable dispensing assembly.

FIG. 11B is a vertical cross sectional view of the modified
adjustable dispensing assembly in a non actuated state.

FIG. 11C is a perspective vertical cross sectional view of
a disassembled modified adjustable dispensing assembly.

FIG. 11D is a prospective view of a single chamber lid
from below.
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FIG. 12A is a perspective view of a disassembled modi-
fied dual chamber dispensing assembly comprising, a dis-
pensing unit comprising two actuator assemblies coupled to
an integrated mixer and a modified dual enclosure unit.

FIG. 12B is a vertical cross section view of a modified
dual dispensing unit comprising two actuator assemblies
coupled to an integrated mixer unit.

FIG. 12C is a prospective view of a modified dual
dispensing assembly including an integrated mixer unit and
also providing a vertical cross section of one actuator
assembly.

FIG. 12D is a prospective vertical cross section view of an
assembled dual dispensing assembly comprising an inte-
grated mixer unit and a lid.

FIG. 12E is a prospective vertical cross section view of a
disassembled dual dispensing assembly comprising an inte-
grated mixer unit and a lid.

FIG. 12F is a prospective rear view of an assembled dual
dispensing assembly comprising an integrated mixer unit
and a lid.

FIG. 12G is a prospective view of a disassembled mixer
unit comprising an insert and a body.

FIG. 12H is a prospective view of integrated mixer’s
insert.

DETAILED DESCRIPTION

An apparatus for providing a standard dose is provided.
The apparatus can be simple and include a dispensing
assembly and a valved-canister or container. The dispensing
assembly is designed to provide a reliable standard dose of
content from the container. The valved-canister or container
may be a standard valve and or container or it can be a
specialized valve or container. The ability to use the dis-
pensing assembly with a standard valve and container makes
the apparatus economically attractive. Thus, in one or more
embodiments there is provided a standard dose dispensing
assembly for accurately delivering a predetermined amount
(volume and/or weight) of a content, for example, in the
form of a foam, cream, gel, lotion, spray, or other flowable
fluid from a container or canister. According to one or more
embodiments the dispensing assembly is permanently
affixed onto a container or a canister. The dispensing assem-
bly can be in a disengaged or engaged state. According to
one or more embodiments the dispensing assembly is reus-
able. According to one or more embodiments the dispensing
assembly is disposable. According to one or more embodi-
ments the dispensing assembly may be attachable to a
variety of canisters differing in shape or size or both. The
amount of dose released is dependent on the available
internal volume of the metering chamber or cylinder.

For delivery of creams or lotions or gels or mousses or
foams and the like a patient is generally left to his own
devices to choose an amount to be applied to an area to be
treated. By providing a standard dose a pharmaceutical
company can provide appropriate guidelines to a doctor who
in turn can give clear guidance to a patient specifying how
many standard doses to apply and when, which should lead
to improved use of the medicine and better compliance.
Accurate dosing is possible but apart from cumbersome
syringe like systems metered dose systems are expensive
and would substantially increase the cost making the treat-
ment un-affordable to health care systems. The device and
its various embodiments presented herein make it possible to
provide a standard dose that is repeatable within reasonable
limits which can be affordable. By standard dose is meant
e.g. a certain volume or weight that can be provided within
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certain reasonable limits of accuracy and or repeatability. It
is hoped that by providing the device described herein an
agreed standard can be set for topical application in the
pharmaceutical and cosmetic industry to enable the prescrip-
tion of a standard dose. The dose may not need to be precise
but only to fall within certain standard ranges, which may
for example, in the future be set by health care agencies such
as the FDA. Various standard doses may be envisaged. For
example, standards that conform to a volume dose of say 0.1
cc; 0.5 cc 1 cc etc., plus or minus and authorized standard
deviation of say 20% or less. Standard dose may also mean
in the alternative a “unit dose” or “metered dose” or “con-
trolled dose”. In some embodiments the term controlled
dose includes a standard dose that can be controlled for
example by providing a device with an adjustable means for
changing the standard dose. In some embodiments, by unit
dose is meant a single standard dose. In some embodiments
by metered dose is meant a measured standard dose, for
example, it could be an intended measured volume dose of
say, as a non limiting example 0.1 cc; 0.5 cc; or 1 cc; etc.,
within certain limits such as a standard deviation of say 20%
or 18% or 15% or 12% or 10% or 8% or 5% or 3% or 2%
or less or a measured weight of say, as a non limiting
example 0.01 gm; 0.05 gm; or 0.1 gm; etc. within certain
limits, such as aforesaid. In one or more embodiments the
device and its various embodiments is adapted to provide a
standard dose.

In one or more embodiments a novel dispensing assembly,
comprising an actuator assembly, is provided for use with a
valved container or canister. The actuator assembly is simple
in construction, has relatively few parts, and provides an
easy to use, safe and reliable metering discharge. In one or
more embodiments the dispensing assembly can be used
with single canisters and in one or more embodiments the
dispensing assembly is a multi-canister assembly for use
with two or more canisters simultaneously or in synchroni-
zation.

In one or more simple embodiments the dispensing
assembly includes an actuator assembly, which in turn is
made of an actuator cap (hereinafter “cap or cylinder”) and
an adaptor, which are described in detail below. In one or
more embodiments the cap is a separate unit. In one or more
other embodiments the cap is an integral part of the dis-
pensing unit. Inside the cap is an internal volume that
includes a metering chamber. In a simple embodiment the
adaptor of the actuator assembly is carried by the upper or
external portion of a standard valve stem. A recess in the
base of the adaptor is adapted to fit snugly on the upper or
external portion of the valve stem in a frictional engagement.
By attaching the dispensing assembly to a valved-canister, a
standard non-metered dose dispenser or applicator is readily
and inexpensively converted into a standard dose dispenser
or applicator.

In one or more other embodiments, described later in
detail, the dispensing assembly can include an actuator
assembly, a dispensing unit and an enclosure unit.

The apparatus as indicated above includes two main
components; a) the valved-container, such as, a canister in
which is stored a formulation and having a conventional or
standard valve comprising a stem with an internal valve
assembly; b) the dispensing assembly comprising an actua-
tor assembly. The actuator assembly is connected to the
valved-canister. In simple terms, when operated, the actuator
assembly causes the valve of the valved-container to open
and release a measure of content into a metering chamber. In
other words when the actuator cap is depressed the stem is
in turn depressed or shifted downwards to initiate a dis-
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charge of the substance or content of the container into the
metering chamber. Upon release of the actuator (for
example, by release of pressure by the operator) the valve
closes and the content of the metering chamber can be
released into and through a discharge passage when a space
opens between the metering chamber and the discharge
passage. So a single actuation of the apparatus can releases
a single unit or standard dose of the formulation. The
formulation may be a cosmetic formulation or a pharma-
ceutical formulation. In the latter case it will include one or
more active agents which may be a drug or medication. In
one or more embodiments the formulation contains one or
more excipients. The excipients can for example add to the
stability or look and feel of the formulation. In one or more
embodiments the canister will include propellant to expel
the dose through the apparatus. The propellant may be
separate or part of the formulation or both. In one or more
embodiments the formulation may include a propellant. In
one or more embodiments the propellant is liquefied gas
propellant. In one or more embodiments the formulation is
a foamable formulation, which when expelled forms a foam.
The above outline mechanism is now described below in
detail with reference to the figures.

As shown in FIGS. 1A-F in an embodiment the actuator
assembly is made of two components: (i) an actuator cap and
(i1) an adaptor. The cap is disposed on the adaptor and the
adaptor snuggly engages the valve stem. In one or more
embodiments the cap is a separate unit. In one or more other
embodiments it is an integral part of the dispensing unit.

As shown in FIG. 2A, according to one or more other
embodiments the dispensing assembly may include in addi-
tion to the actuator assembly (i) a dispensing unit which
allows a standard quantity of the formulation to be dispensed
with each actuation; and (ii) an enclosure unit securing the
dispensing unit to the container.

Various embodiments described operate according to a
general principle of operation, with the exception of the first
time the apparatus is taken up (initial pre-use state) and it
must first be locked into an operational position. The user
depresses the actuator cap or a finger engageable indentation
or protrusion (see FIG. 1 and or FIGS. 2 and or 4 respec-
tively), which causes a cap to vertically slide down on the
adaptor until it reaches the ledge 170 (see FIG. 1D) of the
adaptor and then depresses the adaptor which is snugly
disposed on a valve stem causing an internal valve to move
from a closed position (see, e.g., FIGS. 8 and also 3C) to an
open position (not shown) where the valve stem 832 is
below the inner gasket 836 (see also, e.g., FIG. 3B). In the
closed position, the open channel formed by valve stem is
blocked and the contents of container are isolated from the
exterior. In the open position, the valve and stem are
unobstructed to provide fluid communication with the con-
tainer interior, allowing contents of container to be dis-
pensed from the container through the valve stem 832. In
order to terminate the flow of formulation, it is merely
necessary to release the valve stem permitting it to auto-
matically move upwardly and return into the non-dispensing
position where it is held by the force of the valve assembly
internal spring or resilient means (not shown). The manner
by which this occurs is well known in prior art structures.

Actuator cap (referred hereinafter also as a cap or cylin-
der) is shown in perspective, and cross-sectional views in
FIGS. 1A-C, respectively. Cap 120 includes a top surface or
wall 155 that is used according to a first and simplest
embodiment of the invention by the user for actuation of the
dispensing assembly. The top surface is shown as flat but it
can also be rounded (concave or convex). The cap 120
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further includes a discharge passage 140 which is an aper-
ture at the bottom of the peripheral cylinder side wall 180
(FIG. 1A). The size of the discharge passage should big
enough to allow efficient or quick dispensing of the content
however it cannot exceed a size which will extend beyond
or rupture the sealer ring (or sealing ring) of the adaptor as
detailed below.

The discharge passage is a narrow tubular channel. In one
or more embodiments it may terminate with round orifices,
as a wider cone or a widening conical form with round
orifices at one end (140) and a narrower cone or a narrowing
conical form at the other end (110). According to a further
embodiment the passage is entirely conically shaped with
the narrow tip (110) of the cone, which is in contact with the
sealer ring of the adaptor, being positioned at the inner end
to provide minimal friction with the sealer ring without
substantially reducing the rate of discharge and to enable a
smaller ring to be used (FIG. 1B). In an embodiment the tip
110 of the cone is also rounded in order to minimize friction
with the sealer ring (FIG. 1C).

The design parameters of the discharge passage may vary
depending on the nature of the composition to be expelled.

For foamable formulations where propellant is part of the
formulation content the passage in design should ideally be
narrow enough so that the formulation remains fluid to
prevent the content from expanding into a foam in the
passage and for example, thus avoiding air or bubble or
content blocks and yet wide enough to effect a discharge of
the unit dose within seconds of actuation. The radius of the
discharge passage may be as large as say 1 mm and as small
as 0.025 mm. The radius of the discharge passage may vary,
for example, between about 0.8 mm and about 0.05 mm,
between about 0.6 mm and about 0.1 mm or between about
0.5 mm and about 0.2 mm. In an embodiment the radius is
about 0.025 mm, is about 0.033 mm, is about 0.05 mm, is
about 0.067 mm, is about 0.1 mm, is about 0.15 mm, is about
0.2 mm, is about 0.3 mm, is about 0.4 mm, is about 0.5 mm,
is about 0.6 mm, is about 0.7 mm, is about 0.8 mm, is about
0.9 mm, is about 1 mm. The size and the shape of the
passage aperture will determine the rate and the shape of the
content to be dispensed. In one or more embodiments, the
ratio between the diameter of the discharge passage and the
volume of the metering chamber of the actuator is selected
in order to provide an efficient or smooth delivery. If said
ratio is too small, the delivery of the contents from the
metering chamber can be retarded, which prevents the
pressure in the metering chamber from dropping and may
cause leakage of disconnection of the apparatus from the
valve. If said ratio is too large, then ring 185 might block the
discharge passage which will prevent smooth and efficient
operation of the device. In one or more embodiments, the
ratio between the diameter of the discharge passage and the
volume of the metering chamber may be as large as say
1:500,000 and as small as 1:1. In one or more embodiments,
said ratio is about 1:80,000. In one or more embodiments,
the ratio between the diameter of the discharge passage and
the volume of the metering chamber may be, for example,
smaller than about 1:500,000, smaller than about 1:250,000,
smaller than about 1:100,000, smaller than about 1:10,000,
smaller than about 1:1,000, smaller than about 1:100,
smaller than about 1:50, smaller than about 1:25, smaller
than about 1:10, smaller than about 1:5, smaller than about
1:2, or may be greater than about 1:2, greater than about 1:5,
greater than about 1:10, greater than about 1:100, greater
than about 1:1000, greater than about 1:10,000, greater than
about 1:100,000, greater than about 1:250,000, greater than
about 1:500,000 or can be between any of the figures
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mentioned above. It is understood that said ratio is calcu-
lated when the diameter of the discharge passage and the
volume of the metering chamber are expressed in similar
units. For example, for a diameter of the discharge passage
of' 1 mm and a volume of the metering chamber of 160 mm3,
said ratio will be 1:160.

As shown in FIG. 1B, the cap 120 includes an metering
chamber 125 which is a cylinder shaped hollow defined by
an inner side cylindrical wall 130. The cap inner diameter
should be larger than the adapter at its widest diameter
(excluding the sealer ring and the ledge towards the bottom
of the adaptor) at the outer side wall 135. In an embodiment
the side cylindrical wall is dimensioned to closely approxi-
mate the diameter of the outer side cylindrical wall 135 of
the adaptor 115. Nevertheless, the fit of the sealer ring 185
inside the cap is on the one hand, such that it is in a sealed
resilient or frictional contact with the inside of the cap at the
point of contact and on the other hand, still allows the
adaptor to move up or down in relation to the inside wall of
the cap. In other words, the cap 120 is so arranged as to
constitute a slide valve member, said cap 120 being movable
on or in relation to the adaptor. During a non-actuated state
the cap is in a raised position and moves to a depressed
position upon actuation.

As depicted in FIG. 1D-E, the adaptor includes a dis-
charge aperture 150 positioned along the axis of the adapter
at about the center of the top wall 155 of the adaptor, which
allows discharge of content upon actuation of the inner valve
through the discharge aperture into the metering chamber
125 (FIG. 1B). The adaptor includes a sealer ring 185 which
slightly or sufficiently extends beyond from the circumfer-
ence of the adaptor and functions as a gas-tight sealer. In an
embodiment the sealer ring is an elastic and resilient mate-
rial. In an embodiment it is composed of a low friction
material such a silicone based material to facilitate easy and
smooth movement of the adapter within the cap whilst
maintaining a resilient seal. It snugly engages the inner side
wall of cap and prevents undesired leakage of substance
between the slideable parts upon actuation when the dis-
charge passage is closed off by the adaptor as in FIG. 3B.
According to one embodiment the sealer ring protrudes
about 0.1 mm from the circumference of the adaptor.
According to other embodiments the sealer ring protrudes
about 0.12 mm, about 0.14 mm, about 0.16 mm, about 0.18
mm or about 0.2 mm from the diameter of the adaptor.
According to still other embodiments the sealer ring pro-
trudes about 0.08 mm, about 0.06 mm, about 0.04 mm, about
0.02 mm or about 0.01 mm from the diameter of the adaptor.

The sealer ring is made of a material which is elastic yet
sticky in order to provide a resilience or friction and sealing
affect but is capable of withstanding repeated use and
movement without loss of the scaling effect. It may have a
semi-rigid but flexible structure, and may be made of a
flexible, resiliently yieldable material. Non limiting
examples include, such as, rubber, polytetrafluoroethylene
(PTFE), expanded-PTFE (ePTFE), polyurethane, silicone,
or other appropriate polymeric material. The material
selected should be chosen so that it is inert with the content
of the container and is not susceptible to breakdown or
leaching into or out of the ring. According to one preferred
embodiment the sealer ring is made of medical silicone
which is especially flexible, low friction yet resistant to wear
and tear. In one embodiment, it may be made from a super
elastic, shape memory material such as Nitinol alloy which
can be collapsed to a smaller diameter when the narrow
section of the cap slides over it and spring back to a large
diameter adequate for sealing the cap’s wider cross-section.
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The sealer ring may be of a variety of shapes and sizes
provided that it is compatible with the size of diameter of the
tip of the inner discharge passage and is capable of com-
pletely obstructing it upon actuation and partly obstructing
it in a non-actuated stated allowing release of content. The
diameter of the sealer ring correlates with the size of the
inner tip of the passage thus, the larger the inner passage the
larger the diameter of the sealer ring should be. In any case,
the diameter of the sealer ring must be at least the size of the
diameter of the inner discharge passage. According to one
embodiment the cross section of the sealer ring describes an
eclipse shaped to provide minimal contact with the inner
wall of the cap and especially discharge passage thus,
reducing friction and allowing easier motion of the cap.

In an initial disengaged pre-use state, prior to any actua-
tion, the adaptor, specifically the sealer ring 185 of the
adaptor, is positioned below the discharge passage 140 and
both the cap and the adaptor are in the raised position free
of all external force such as finger pressure, etc. For such
position, the discharge passage is unobstructed and the
metering chamber has communication with the outside
atmosphere via the discharge passage (FIG. 3A). Once an
external force, such as finger pressure, is applied on the
actuator the cap pushes down the adaptor so that the dis-
charge passage 140 is now below the sealer ring of the
adaptor, and is completely obstructed by the effect of the
sealer ring and by the top side surface wall of the adaptor
195 as will be further explained in detail below (FIG. 3B).
Once the finger pressure is released the cap and adaptor slide
up due to pressure generated by propellant and the adaptor,
including its sealer ring 185, is then positioned below the
discharge passage. The adaptor is designed so that in this
position, the metering chamber has communication with the
outside atmosphere via a narrow space formed between the
top side surface wall (195) of the adaptor and the inner side
cylinder wall 130 of the cap to connect with the tip 110 of
the discharge passage (FIG. 3C)

As shown in FIG. 1E, the adaptor further includes a
valve-stem-engaging recess 160 defined by a inner cylindri-
cal wall 165 which is dimensioned to closely approximate
the diameter of the valve stem (not shown), thereby permit-
ting tight frictional engagement there between. In one or
more embodiments in order to tightly engage the valve stem
but still allow motion, the edges of the inner top wall 145 of
the recess are rounded to fix proper positioning over the top
corners of the valve stem at single points of contact. The
middle section of the outer side wall of the adaptor is slightly
inwardly indented or narrowed. In other words the adaptor
is provided with a narrow waist 190. According to one
embodiment the indentation is about 0.1 mm, thereby per-
mitting tight frictional engagement between sealer ring and
the cap but still allowing the cap to move freely on the
adaptor upon application of force. In other embodiments
smaller and or larger indentations are possible. According to
certain embodiments the indentation is about 0.12 mm,
about 0.14 mm, about 0.16 mm, about 0.18 mm or about 0.2
mm from the diameter of the adaptor. According to still other
embodiments the indentation is about 0.08 mm, about 0.06
mm, about 0.04 mm, about 0.02 mm or about 0.01 mm from
the diameter of the adaptor.

At the bottom of the adaptor a thickened edge portion (or
flange) extends circumferentially beyond the diameters of
the outer and top side walls of the adaptor, to create a
large-diameter rim or ledge 170 which provides a stop to the
downward movement of the cap and ensures a complete
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closure of the discharge passage prior to depression of the
valve stem is effected, as will be explained in more detail
below. (FIG. 3B).

The adapter according to one embodiment can be seen in
FIG. 1D. In modified embodiments it can be seen in FIGS.
e.g. 10A, 10B, 11A, 11C, 12A and 12B as 115. The adapter
is basically the same whether single canister, adjustable
dose, or dual chamber as can be seen from the figures. In the
dual chamber device the adapter is usually smaller than in
the single canister format so that the metering chamber of
each dual chamber adapter can say produce approximately
half the volume of that of the single canister assembly so that
he final standard dose of the single unit or of the dual
chamber is about the same. For example if the output of each
metering chamber in the dual arrangement is 0.5 cc the total
output will be about 1 cc foam. In the case of the single
chamber assembly the adjuster/chamber output will be
designed (by having a larger adapter and metering chamber)
to produce a standard volume of foam of say 1 cc.

Finger or other suitable pressure applied on the top of the
cap as illustrated in FIG. 3B will shift it downward on the
adaptor so that the discharge passage of the cap will be
sealed off from the metering chamber by the sealing ring.
Further downward finger pressure will result in the lower
edge portion 175 of the cap engaging the lower ledge 170 of
the adaptor which will now be depressed and shift down-
ward the valve stem causing the internal valve to open.
Contents may now pass upward through the valve stem and
out the discharge aperture of the adaptor into the metering
chamber. Such substance may not escape from the metering
chamber at this time, however, because the cap discharge
passage is still sealed off from the metering chamber by the
sealer ring and obstructed by the side wall of adaptor, the
former constituting in effect a slide valve element.

After the parts have attained the position shown in FIG.
3B, whereby the metering chamber is loaded with a standard
dose of content, once the finger pressure is removed from the
cap the internal valve spring (not shown) will close and the
pressurized content of the metering chamber will return the
parts of the actuator assembly to the FIG. 3C position. For
non pressurized content in one or more embodiments a
resilient means, for example on or beneath the ledge 170 will
be needed to achieve this. In this position, the metering
chamber will have communication with the outside atmo-
sphere because, the sealer ring, is positioned below the
discharge passage allowing the pressurized contents of the
metering chamber to pass through a narrow space formed
between the top side surface 190 of the adaptor and the inner
side cylinder wall 130 of the cap into and through the
discharge passage 140 and then issue from the discharge
passage as a standard discharge.

The adaptor has an annular recess 160 which tightly
engages the standard valve stem which is usually equipped
with an annular protuberance to permit secure locking and
resilient or frictional engagement between the adaptor and
the valve stem. It will be noted that the adaptor encloses the
peripheral portions of the side wall of the valve stem 832
which is non-yielding or non-flexible. This, together with
the sealing ring, provide the adaptor with an effective sealing
of a quality which allows it to be used interchangeably with
a range of different actuator assemblies with different sized
and types of metering chambers thereon.

It should also be noted that the combined resistances of
the adaptor against the cap to downward movement is, less
than the resistance offered by the internal valve spring. As a
consequence, at such time that the actuator cap is depressed,
as for example by applying finger pressure in the manner
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illustrated in FIG. 3B, the metering chamber will be closed
and sealed off from the discharge passage by the adaptor
prior to any downward movement of the valve stem. Thus,
closure of the cap discharge passage is effected before
opening of the valve. In consequence it is virtually impos-
sible to effect a continuous discharge of substance by say
weak or ineffective actuator use thereby solving and over-
coming one of the disadvantages of the prior art. Instead a
positive and reasonably reproducible metering action is
effected within the metes and bounds of the intended use
even in the hands of an inexperienced or novice operator.

Once, the metering chamber is sealed off the valve is
opened, allowing substance from the canister to fill the
metering chamber. Upon removal of finger pressure from the
cap, the valve will first close, preventing further egress of
substance from the container. Thereafter, the metering cham-
ber and adaptor will both resume their initial uplifted
position and the chamber will be allowed to communicate
with the discharge passage via a narrow space formed
between the top side surface of the adaptor 180 and the inner
side cylinder wall 130 of the cap into and through the
discharge passage. When this occurs the trapped substance
in the chamber and in the hollow portion of the valve stem
will issue forth from discharge passage. Subject to the nature
of the formulation in general terms if the content includes
propellant say about 3% to about 50% it can emerge as a
foam. If the content includes higher amounts of propellant
say even 95% it can emerge as a spray. If the content is
expelled by propellant pressure acting on a bag inside a
canister and not in the formulation itself additional means
are needed to cause the cap and adapter to return upwards to
an uplifted position and when the chamber will be allowed
to communicate with the discharge passage via a narrow
space formed between the top side surface of the adaptor 195
and the inner side cylinder wall 130 of the cap into and
through the discharge passage. The content may be expelled
as a, cream, gel, lotion or any other flowable substance that
can pass through the space and discharge passage (FIG. 3C).

In one or more embodiments the metering chamber may
include a resilient means mounted at the top of the metering
chamber and attached to a thin horizontally displaced plate
of a smaller diameter than the chamber. In an embodiment
the plates diameter is close to the metering chamber inner
wall diameter but not close enough to touch the inner wall.
In the resting state the resilient means pushes the plate to just
above the level of the discharge conduit. Upon actuation of
the device assembly (by downward stroke) the pressurized
content enters the metering chamber and pushes the plate to
the roof of the chamber. The resilient means is selected to be
readily displaced by the propellant pressure. On the return
stroke or upper stroke of the actuating assembly the dis-
charge conduit is open to the chamber and the pressurized
content is released. During the release the plate is displaced
downwards by the resilient means and helps to clear or clean
the chamber of content. In one or more embodiments there
is provided a metered chamber cleaning means. In this way,
where needed, the chamber can be kept generally free of
content thereby preventing a gradual reduction of metering
volume over a period of use because of a possible build up
non cleared content in the chamber.

The adaptor and cap resume a biased outwardly position
mainly due to the liquid or propellant pressure. This is
advantageous as return springs can lose their resiliency, and
diaphragms can become brittle and ineffective with age or
reuse. Furthermore, in the absence of a return spring, the
actuator assembly is compliant with different types of stan-
dard canisters, whereas prior art actuators are not usable
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with return springs having resistance which is higher than
the internal valve spring. In one or more embodiments where
a return spring can be used on or under ledge 170 it is not
at any time in contact with the formulation.

The actuator assembly may be readily snapped or slipped
in place on the valve stem. A space between the cap and the
adaptor permits the slight vertical movement of the former.
It will be understood that the few or minimal components
making up the metering actuator assembly may be economi-
cally fabricated as plastic moldings or other such or similar
readily reproducible material. The cap and adaptor may be
readily fabricated in simple mold thereby avoiding any
complicated or difficult-to-mold shapes. The cap and adaptor
can be molded of a rigid plastic or polyethylene or the like
being of a suitable composition that will not react with the
formulation or of an appropriate metal.

A further embodiment of a dispensing assembly 200 is
shown in perspective view and side views in FIGS. 2A and
2B, respectively wherein the actuator cap is integrated
within and is part of a dispensing unit. The cap can be
molded as one unit together with the dispensing unit.
According to a different embodiment, the cap can be attach-
able to the dispensing unit having a slight conical structure
where the diameter of the bottom edge of the cap is slightly
larger than the top surface of the cap and the diameter of the
hole within the dispensing unit.

In operation, the user employs a finger, e.g., a thumb or
forefinger on an engageable finger indentation 237, to push
down the dispensing unit including actuator assembly indi-
rectly and obtain a standard dose of content instead of
directly pressing down on the cap as described earlier. Upon
release of the finger the dispensing unit returns to its original
position and dispensing ceases.

As shown in FIG. 2A and FIG. 2B the dispensing assem-
bly is disposed on valved-container 210 that is capable of
including a content and internal valve assembly (not shown).
The dispensing assembly may be readily snapped in place on
the container neck portion 212. The dispensing assembly is
disposed in flow communication with one end of a container
that includes pressurized content. A valve (not shown) is
located at one end of the container. The dispensing assembly
comprising (i) an actuator assembly 205 which allows a
standard quantity of the formulation to be effected and stored
upon downward pressure and dispensed upon termination of
pressure, (ii) a dispensing unit 230 which allows a standard
quantity of the formulation to be dispensed with each
actuation; (iii) an enclosure unit 240 securing the dispensing
unit to the container. FIG. 2A is a perspective view of the
apparatus, wherein a part of the support brace 246 and part
of the mounting arms 241 of the enclosure unit have been
removed for the sake of clarity to illustrate the positioning
of the dispensing unit within the enclosure unit. FIG. 2B is
a side view of the apparatus, wherein the support brace of the
enclosure unit is shown and mounting arms of the enclosure
unit have been removed for the sake of clarity to illustrate
the positioning of the dispensing unit within the enclosure
unit.

As shown in FIG. 2C and FIG. 2D the dispensing unit 230
includes an integrated cap 220 which can extend beyond the
contour surface of the dispensing unit and forms an integral
part thereof. The dispensing unit 230 includes a dispensing
end 232 which terminates with a discharge nozzle 234. A
dispensing conduit 236 (FIG. 2E) is housed within a pro-
tective rectangular or tubular conduit housing 238 and is
aligned with the discharge passage 140 of the cap for release
of materials from container to valve stem, to the discharge
passage 140, through the dispensing conduit and out through
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a nozzle 234. The discharge conduit 236 is in constant flow
communication with the discharge passage 140 of the cap
220 and the atmosphere. The conduit may have different
diameters. In one or more embodiments the distal end
diameter of the conduit may be wider than the proximal
diameter. This may be helptul for foamable formulations to
allow some expansion of the foam. The shape and size of the
diameter of the conduit can influence or control the rate of
release and the spread of the formulation depending also on
the formulation and expulsion method. (FIG. 2E).

The dispensing unit can be substantially flat and parallel
with the top of the cap. As shown in FIG. 2F, in one or more
embodiments the bottom side (apart from the integral cap)
can be hollow in order to be more cost effective and contains
the conduit housing and the bottom edge of the cap. It may
also have a notch 231, on the wall underneath the finger
engageable indentation 237, with a first surface being a
protruding bottom flat surface 233 for engaging or inter-
locking with a second surface being a protruding top flat
surface 249 of at least one resilient edge 245 positioned on
the surface 243 of the enclosure unit 240 (FIG. 2G). The
engagement of the first and second surfaces provide a
locking mechanism for proper positioning of the dispensing
unit on the enclosure unit, actuated and post actuated states.
It further provides a stop and a resistance to the internal
valve spring so that the dispensing unit returns to its proper
position in non-actuated state and does not pop off (FIG.
3C). According to a further embodiment the position of the
locking mechanism in a non engaged situation (FIG. 3A) can
act as an indicator to advise the operator that the apparatus
has not yet been used. According to a different embodiment
the dispensing unit can be made of two matching top and
bottom parts. According to a preferred embodiment the
dispensing unit is molded as one integral unit to avoid
potential leaks and misalignment.

The dispensing unit has a finger engageable indentation
237 which when depressed causes the entire dispensing unit
including the actuator assembly to move downwards on the
valve stem resulting in the opening of the valve to permit a
predetermined amount of content to be released from the
container into the cap metering chamber (FIG. 3B). In one
or more embodiments the indentation 237 is slightly tilted
downwards and can have a slanted appearance to provide
comfort and ease of handling to the user and also to provide
eye appeal.

As shown in FIG. 2A FIG. 2B and FIGS. 2G-I, the
dispensing unit is secured onto the container via an enclo-
sure unit 240. The enclosure unit can be any general
geometry; however it typically has curvature to provide
comfort and ease of handling to the user and also to provide
eye appeal. The enclosure unit encompasses the dispensing
unit hence it has a peripheral wall 244 which is shaped to
contain the dispensing unit (FIG. 2G). The enclosure unit
consists of flat bottom surface 243 which rests on top of the
container and sized about the size of the container top. The
flat bottom surface 243 has a hole 247 to accommodate the
actuator assembly (FIG. 2H). A resilient edge 245 is posi-
tioned on the bottom surface 243 having a protruding top
surface 249 which engages with the bottom protruding
surface 233 of the dispensing unit as described above. The
enclosure unit includes mounting arms 241 which terminate
with slots 242 or according to a further embodiment includes
apertures at locations on either side of dispensing unit for
receiving mounting pins 239 of the dispensing unit. The
bottom of the peripheral wall 244 of the enclosure unit can
include one or more support braces 246. The lower edge of
the brace 246 is configured to attach on the top portion of the
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neck 212 of container 210. The brace 246 can include a
circumferential rib 248 that secures the enclosure unit to
neck of the container (FIG. 2I). Ribs can be located at
regular or random intervals along the inner circumference of
the brace as are needed.

As illustrated in FIG. 3, the dispensing unit is pivotally
coupled to the enclosure unit to allow movement of the
actuator assembly together with the dispensing unit on the
valve stem. At initial disengaged non actuated position
(unlocked) the dispensing unit is in angle to the enclosure
unit (FIG. 3A). The height of the resilient edge 245 will
affect said angle, with the higher the edge the larger the
angle. Upon initial actuation the two surfaces of the locking
mechanism move from a first disengaged (unlocked) state
(FIG. 3A) to a second disengaged (locked) state (FIG. 3B).
During this time the angle between the dispensing unit and
enclosure unit decreases until it is approximately eliminated.
Once pressure is released the dispensing unit moves up until
the two surfaces are engaged in a third (locked) state and the
dispensing unit is at an angle to the enclosure unit (FIG. 3C)
albeit at a lesser angle than in the first state (FIG. 3A).

This pivoting motion between actuated (FIG. 3B) and non
actuated state (FIG. 3C) is enabled by mounting pins 239
which are located at both sides of the dispensing end 232 of
the dispensing unit. The mounting pins are configured to fit
slots 242 within the end of mounting arms 241 of the
enclosure unit (FIG. 2A, 2C). This assists proper position-
ing, support and anchorage of the dispensing unit within the
enclosure unit in both actuated and non-actuated state as
well as good leverage to actuate the apparatus. The dispens-
ing unit may have a shorter or longer dispensing end
depending on the leverage desired provided that the position
of the mounting pins and length of the mounting arms are
accordingly properly adjusted. The mounting pins and slots
may positioned closer to the dispensing end or further away
from the dispensing end and this will affect the angle of and
leverage available between the enclosure and the dispensing
unit once it is non-actuated state (FIG. 3C). For example, the
closer the mounting pins and slots are to the dispensing end
the larger the angle between the enclosure and the dispens-
ing unit and the greater leverage available.

The user depresses the indentation 237 in the dispensing
unit, which cause the integrated cap to vertically slide down
on the adaptor and depress the ledge of an adaptor which is
disposed on a valve stem causing an internal valve 832 to
move from a closed position (see FIG. 8 and e.g., FIG. 3C)
to an open position (not shown) (see, e.g., FIG. 3B). In the
closed position, the channel formed by valve stem is blocked
and the contents of container are isolated from the exterior.
In the open position, the valve and stem are unobstructed to
provide fluid communication with the container interior,
allowing contents of container to be dispensed from the
container through the valve stem.

In an initial disengaged pre-use state, prior to any actua-
tion, the adaptor, specifically the sealer ring 185 of the
adaptor, is positioned below the discharge passage 140 and
both the cap and the adaptor are in the raised position free
of all external force such as finger pressure, etc. As such, the
discharge passage is unobstructed and the metering chamber
will have communication with the outside atmosphere via
the discharge passage (FIG. 3A). Once external force, such
as finger pressure, is applied the cap pushes down the
adaptor so that the discharge passage 140 is below the sealer
ring of the adaptor, and is sealed off from the metering
chamber and may also be obstructed by the side wall of the
adaptor. Once the pressure is released the cap and adaptor
slide up and the adaptor, including its sealer ring 185, is
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positioned below the discharge passage. As such, the meter-
ing chamber will have communication with the outside
atmosphere via a narrow space formed between the top side
surface of the adaptor and the inner side cylinder wall and
through to the discharge passage (FIG. 3C).

The apparatus can also be adapted for use with dual (FIG.
4) or multiple containers using a dual (FIGS. 4A-D) or
multiple dispensing assemblies comprising two or more
containers and parallel dispensing units. Further in one or
more embodiments a mixer unit (FIG. 7) can be connec-
tively attached to the nozzles or if the nozzles are removable,
inserted into hollows left after their removal. When the
mixer unit is attached to the dual or multiple dispensing unit
it facilitates mixing of simultaneously expelled contents
from two or more chambers. Alternatively a split nozzle unit
is attached to the nozzles of the dual or multiple dispensing
unit for dispensing at least two contents (the same or
different) at least at two different locations (e. g. two eyes,
two nostrils etc.) (FIG. 6).

As shown in dual chamber apparatus FIGS. 4(A-D), two
compressed gas containers 210 are disposed side by side,
each for one foamable content, which can be the same or
different, wherein both compressed gas containers are each
provided with a valve; both valves are actuable in common
by dual dispensing assembly 400. The dual dispensing
assembly 400 includes two actuator assemblies 405, wherein
according to a preferred embodiment, both caps are inte-
grated within a dual dispensing unit 430 which is disposed
on a dual enclosure unit 440.

Dispensing assembly 400 is shown in perspective and
cross-sectional and top views in FIGS. 4A, B-C and D
respectively. Actuator caps are integrated within and form
part of the dual dispensing unit 430 and are connected to
each other with a hollow finger engageable finger protrusion
437. The caps can be molded as one unit together with the
dispensing unit or they can be attachable through two holes
at the top surface of the dispensing unit. In operation,
according to an embodiment the user holds on to the handle
450 and employs a finger, e.g., a thumb or forefinger on an
engageable finger protrusion 437 resulting in the dispensing
unit being pushed down. According to a further embodiment
an actuating lever 460, is used to push down engageable
finger protrusion 437. Upon release of pressure the dispens-
ing unit returns to its original position and releases a
standard dose of content from each canister and dispensing
ceases. The internal size of the chamber may differ or be the
same for each cap. In other words the internal volume for
each canister and therefore the standard dose can be the
same or different. The dual dispensing assembly may be
readily snapped in place on the containers’ neck portion 212.
The dual dispensing assembly 400 is disposed so that it can
be in flow communication with each valve stem end of each
of the containers containing a pressurized content.

As shown in FIG. 4E, according to a first embodiment the
dual dispensing unit 430 includes two integrated caps 420
within the dual dispensing unit 430 which can extend
beyond the contour surface of the dual dispensing unit 430
and form an integral part thereof. The integrated caps are
connected by a flat and hollow engageable protrusion 437
which is fitted onto the resilient edge 445 (FIG. 4B, FIG. 4E)
of the dual enclosure unit. This arrangement facilitates
simultaneous and similar depression of both actuator assem-
blies resulting in the opening of the internal valves to permit
a predetermined amount of content to be released from each
of the containers 210 into the cap metering chambers. This
also enables the use of two identical sized or two different
sized chambers or different chambers having different inter-
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nal springs. The dual dispensing unit can be substantially flat
and parallel with the top of the caps. According to one
embodiment the dispensing unit is assembled from two
connectable top and bottom parts which are attached, for
example, glued or snapped to each other. In the event the
connection has a weakness or is not complete the unit will
be susceptible to leakage. According to a preferred embodi-
ment, the dispensing unit is molded as one unit to avoid
leakage, spills and misalignments. According to a further
embodiment the dual dispensing unit has mounting pins at
both sides of the dispensing end which are inserted in the
slots within the end of mounting arms of the dual enclosure
unit and secure the dual dispensing unit in the enclosure unit.
The dual dispensing unit 430 may have a shorter or longer
dispensing end 432 provided that the position of the mount-
ing pins and length of the mounting arms of the enclosure
unit are properly adjusted.

As shown in FIG. 4F, the dual dispensing unit 430
includes a dispensing end 432 which terminates with two
discharge nozzles 434. Two dispensing conduits 436 are
aligned with the discharge passages 140 of the caps for
release of materials from containers 210 to the nozzles 434.
The discharge conduits 436 are in constant flow communi-
cation with the discharge passages 140 of the cap 420 and
the atmosphere via nozzles 434.

According to one embodiment, the two conduits are
straight and terminate with two discharge nozzles. In one or
more embodiments the conduits preferably have small cross-
sectional areas. This aside from being space effective, helps
to ensure that when a content is dispensed, the contents
flowing in the conduits remains in a non expanded form. For
foamable formulations only once the content is released
from each respective nozzle each will expand into a separate
foam. In one or more embodiments the conduits 436 may
have different diameters, and in the case of foams their distal
diameter may be wider than the proximal diameter to allow
expansion of foam. The shape and size of their diameter can
effect and control the spread of the formulation. In a further
embodiment the conduits are arched. In a further embodi-
ment extension nozzles may be added onto said nozzles. In
one or more embodiments the extension nozzles are adapted
to be compatible with the inlets of a split nozzle or of a mixer
unit which respectively facilitates the separation or mixing
of two foams.

As seen in FIG. 4E and in FIG. 5 the underneath side of
the protrusion 437 is a hollow for receiving at least one
resilient edge 445 from the enclosure unit. The bottom part
of the hollow has at least one first surface being a protruding
bottom flat surface 433 for engaging second surface being a
protruding top flat surface 449 (at least one) of at least one
resilient edge 445 positioned on the bottom flat surface 443
of the enclosure unit (FIG. 5A-F). The engagement of the
first and second surfaces provides a locking mechanism for
proper positioning of the dual dispensing unit on the dual
enclosure unit. It further provides a stop and a resistance (to
the effect of the upward force of the movement of the
internal valve spring plus the upwards force of the propellant
in the content as it enters into the metering chamber) so that
the dual dispensing unit returns to its proper position in
non-actuated state (FIG. 5E, 5F). According to a further
embodiment the locking mechanism can also ensure that
apparatus has not yet been used when it is in a disengaged
position (FIG. 5A,5B).

As shown in FIG. 4A, the dual dispensing unit is secured
onto the container via a dual enclosure unit 440. As depicted
in FIGS. 4G,H, the enclosure unit can be of any general
geometry; however it typically has curvature to provide
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comfort and ease of handling to the user. The dual enclosure
unit encompasses the dual dispensing unit hence it has a
peripheral wall 444 that is similarly shaped to that of the
dispensing unit. The enclosure unit includes a flat bottom
surface 443 which rests on top of the containers and sized
about a size to accommodate two container tops. The flat
bottom surface 443 (see FIG. 4H) has at least two holes 447
to accommodate at lest two actuator assemblies. At least one
resilient edge 445 is positioned on and protruding at right
angles from the bottom surface 443 each resilient edge
having a protruding top surface 449 which engages with the
bottom protruding surface 433 of the dispensing unit as
described above. The enclosure unit includes mounting aims
441 which terminate with slots 442 or according to a further
embodiment includes apertures at locations on either side of
dispensing unit for receiving mounting pins 469 of the lever
460. In accordance with another embodiment the enclosure
unit can include slots for receiving the mounting pins of the
dual dispensing unit. The bottom of the peripheral wall 444
can include one or more support braces 446. The lower edge
of'the brace 446 is configured to attach on the top portion of
the necks 212 of containers 210. The brace 446 can include
a circumferential rib 448 that secures the enclosure unit 440
to necks 212 of the containers. Ribs can be located at regular
or random intervals along the inner circumference of the
enclosure unit.

In use, the user holds onto the handle 450 and depresses
engageable protrusion 437, causing the dual dispensing unit
comprising the integrated caps to move vertically down
from a first initial unlocked position non actuated position
(see, e.g., FIG. 5A,B) to a second actuated position locked
position (see, e.g., FIG. 5C,D) to a third non actuated locked
position (see, e.g., FIGS. 5E and F). The mechanism of
operation and the locking mechanism is the same principle
mutatis mutandis as that described for the single dispensing
assembly.

According to a further embodiment leverage is obtained
by adding an actuating lever 460 which when actuated
depresses the engageable protrusion (FIG. 4I). Mounting
pins 469 are located at both sides of the outer surface of two
legs 462 of the bridge 464. The mounting pins 469 are
configured to fit slots 442 within the end of mounting arms
441 of the enclosure unit. This allows the pivoting motion of
the lever. The bridge is positioned over the dual dispensing
unit and the curved tail 466 with protruding rib 465 is
positioned over the finger engageable protrusion 437 of the
dispensing unit. In use, the user holds onto the handle 450
and depressed the edge of the tail 466 with his/her thumb
and the rib depresses an engageable protrusion 437, causing
the dual dispensing unit comprising the integrated caps to
move vertically down from a first non actuated position (see,
e.g., FIGS. 5E and F) to a second actuated position (see, e.g.,
FIG. 5C,D).

In one or more alternative embodiments, a split nozzle
600 can be attached to the nozzles 434 of the dual dispensing
unit 430 for simultaneously dispensing two separate con-
tents (identical or different) at two different locations (e.g.
two eyes, two nostrils etc.) (FIG. 6). The split nozzle
includes two outlets 630 from which two separate contents
are expelled and two inlets 610 in a diameter and shape
suitable for snuggly receiving or being inserted into the
nozzles of the dual dispensing unit. The two outlets are
configured at an angle to each other suitable for the intended
application. The body 640 can be substantially flat. Accord-
ing to one embodiment the split nozzle is assembled from
two compatible parts which are attached to each other.
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According to a preferred embodiment, the dispensing unit is
molded as one unit to avoid leakage, spills and misalign-
ments (FIG. 6A).

Two conduits 620 deliver the separate contents form the
inlets 610 to the outlets 630. According to one embodiment,
the two conduits are straight and terminate with two dis-
charge nuzzles. The conduits preferably have small cross-
sectional areas. This, aside from being space effective,
ensures that when a content is dispensed, the contents
flowing in the conduits remains in a non expanded form.
Only once the content if foamable, is released from each
respective nozzle it will expand into a separate foam. The
conduits 620 may have different diameters, and in the case
of foams their distal diameter may be wider than the
proximal diameter to allow proper expansion of the foam.
The shape and size of their diameter controls the spread of
the formulation. According to another embodiment the con-
duits are arched, however, they can be any shape which
facilitates proper expulsion (FIG. 6B).

FIGS. 7A and 7B are illustrations of a paddle mixer unit
700 according to one or more embodiments. The mixer unit
700 includes a series of alternating curved or straight
surfaces 710 or paddles or angled dove tailing blades within
an elongated body 740. The mixer unit includes an outlet
720 from which the mixed content is expelled and two inlets
730 in a diameter suitable for snuggly receiving or inserting
into nozzles of the dual dispensing unit. In one or more
embodiments the mixer may include a rotating wheel with a
number of curved surfaces or paddles or angled dove tailing
blades.

FIG. 7C is a prospective cross section of a maze mixer
unit 700" according to one or more embodiments. The mixer
unit 700" includes a series of alternating straight or curved
surfaces 710' or paddles or angled dove tailing blades
combined with small cylinders 750' to improve mixing
within a short arched body 740'. The mixer unit includes an
outlet 720" from which the mixed content is expelled and two
inlets 730" in a diameter suitable for snuggly receiving or
inserting into nozzles of the dual dispensing unit. In one or
more embodiments the mixer may include a rotating wheel
with a number of curved surfaces or paddles or angled dove
tailing blades. FIG. 7C is a cross section of a maze mixer
unit 700" according to one or more embodiments and FIG.
7E demonstrates the maze mixer attached to the dual dis-
pensing unit. It has a repeatedly alternating pathway, forcing
mixing of the two contents. Mixing is further facilitated by
mixing posts, which may in certain embodiments be rotat-
able. It should be noted that the top cover of the mixer unit
in FIGS. 7A-E is not shown for reasons of illustration only
to allow viewing of the inner component within the body of
the mixer.

FIG. 8 is an illustration of a typical standard valve
according to one or more embodiments. In some embodi-
ments, a conduit, or dip tube 840 is attached to or integrally
formed with stem 832 and/or the valve 800. Such a conduit
is in fluid communication with and extends internally from
the stem or valve and is immersed in or in fluid communi-
cation with the content of container, thereby facilitating flow
of the content from the interior of the container, into the
conduit, and through the valve stem. In order to deliver the
majority of the content from the container, the conduit
extends a distance into the region of the container where the
content resides. In some embodiments, the conduit extends
substantially to the floor or bottom interior surface of the
container.

A variety of valve configurations are known in the art and
are useful in conjunction with the apparatuses and methods
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described herein. Such valves include, but are not limited to
standard valves, metered dose valves, continuous valves and
inverted valves. A description of valves and valve terminol-
ogy appropriate for use in the apparatuses and methods
described herein is found at http://www.precision-
valve.com/en/resources/technical-reference. In one or more
embodiments the apparatus and method is adapted for use
with any known valve.

In any of the above described embodiments, the apparatus
described herein includes an aerosol valve 800, as shown in
FIG. 8. The valve is made up of the valve cup 810 typically
constructed from tinplated steel, or aluminum, an outer
gasket 820, which is the seal between the valve cup and the
aerosol can (not shown), a valve housing 830, which con-
tains the valve stem 832, spring (resilient means) 834
(typically made of stainless steel) and inner gasket 836, and
a dip tube 840, which allows the liquid to enter valve. The
valve stem 832 is fitted with small apertures 850, which is
the tap through which the product flows. The inner gasket
836 covers the aperture 850 (hole) in the valve stem. Valves
may contain one, two, three, four or more apertures 850,
depending on the nature of the product to be dispensed. In
FIG. 8 a first aperture can be seen at the top of the valve stem
and a second aperture can be seen close to the bottom of the
valve stem at one side. An integral channel is formed
between first apertures 850 and second aperture 852 through
which content from the canister may pass or through which
content (e.g. propellant) may be loaded into the canister.

In one or more different embodiments a valve can have a
stem with 1 to 4 second apertures, or 1 to 2 second apertures.
Each aperture can have a diameter of about 0.2 mm to about
1 mm, or a diameter of about 0.3 mm to about 0.8 mm. The
total aperture area, i.e., the sum of areas of all apertures in
a given stem, is between about 0.01 mm? and 1 mm? or the
total aperture area is between about 0.04 mm? and 0.5 mm?.

With a simple or standard valve, the valve hole is suffi-
ciently small such that with normal operation it is in effect
fully open once the valve is depressed. Thus, in an embodi-
ment, upon depression of the valve to an open position,
liquid will flow until the valve becomes closed. In another
embodiment, it can be envisaged that the valve can be
provided with an elongated or elliptical hole such that
initially, as the valve stem moves downwards, only a portion
of'the hole is exposed. With further downward movement of
the valve, greater portion of the hole is exposed and only
when the valve is fully depressed is all of the hole exposed.
In such circumstances then the depth of depression as well
as the time of depression would control how much material
is released.

The container 210 is a hollow body which may be made
from any material, for example, aluminum, tin-plate, plastics
including polyethylene terephthalate (PET), oriented poly-
propylene (OPP), polyethylene (PE), polypropylene (PP) or
polyamide and including mixtures, laminates and the like.
When the container is metal, the interior surface of the metal
container is in some embodiments laminated with a plastic
material or coated with a lacquer or with a varnish to protect
the interior surface of the container from corrosion. Corro-
sion may weaken the container and may also lead to a
discoloration and contamination of the container’s content.
Preferred plastic materials for lamination and lacquers or
varnishes for coating are epoxy phenolic, polyimide imide,
organosol, PET, PP, PE or a combination thereof. As would
be appreciated by a man of the art the materials selected for
the container, the valve and the dispensing apparatus should
be chosen for their compatibility with the content to be
stored in and expelled from the canister. To this end mate-
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rials that do not corrode or leach out into the content to be
stored during the intended shelf life of the product are
selected.

According to one or more further embodiments there is
provided a metering or standard dose adjuster which can be
fitted onto and incorporated within a cap, which can allow
the size of the internal volume of the metering chamber to
be varied accurately to control and adjust the internal
volume of the metering chamber. The dose adjuster, for
example, allows the same dispensing assembly to be used,
say with a first content in a first canister requiring a full
single standard dose of X ml and after washing, it can be
used with a second content in a second canister requiring say
a partial single standard dose of Y ml where Y is say two
thirds of X or even with a larger dose of Z ml where Z is say
50% bigger than X. The position of the dose adjuster in the
cap is simply adjusted so that it provides a larger or smaller
volume as is required. In an embodiment the dose adjuster
is provided by a piston device that allows the internal roof
height of the cap to be adjusted upwards or downwards
depending on need. In an embodiment the dose adjuster is
provided by a mechanical screw device, which likewise
allows the internal roof height of the cap to be adjusted
upwards or downwards depending on need (See FIG. 9). The
length of the thread and stops incorporated on the body of
the screw device can provide a minimum and a maximum
dose volume. The device can, for example, be conveniently
marked or graded to indicate the new internal dose volume
provided with say each full turn of the screw. The device can
therefore dynamically and easily accommodate various
aspects of dosage which suit particular requirements of
different users. For example, in an embodiment there is
provided a topless cap 920 (a cap with an opening instead of
a roof) with an internal thread 930 in the internal wall of the
cap adapted to receive an adjustable screw device 910. The
screw device has a head 940 designed to be adjusted or
turned comfortably by an inexperienced operator to vary the
metering or standard volume. Extending from the head is a
narrower body with a thread 925 and one or more stops 950,
which then connects with a base comprising a washer 905
and ring seal 915, which are vertically positioned within the
chamber to define the metering volume. Moving the washer
upwards or downwards for example by screwing or
unscrewing the screw determines the size of the chamber
and the dose can be registered at the side of the cap. As
shown in FIG. 9 the basic components of the apparatus and
method of operation are similar to those of non-adjustable
chamber. According to a further embodiment the adjusting
device can include a round disc or cog wheel, which fits
inside the topless cap and is the size of the internal cap
diameter. On the top of the cap is a head which can be used
to turn and adjust the height of the washer in the cap. The
disc or cog has indentations or teeth which fit into a
corresponding or matching housing in the side wall of the
cap. As the disc or cog rotates in one direction it moves
lower into the cap thereby decreasing the controlled dose
volume. If it is rotated in the opposite direction it moves
higher in the cap thereby increasing the controlled dose
volume. The rotation of disc or cog determines the height of
the chamber and provides a specific required dose. In an
embodiment, an annular surface is provided that surrounds
the disc and is calibrated such that as the disc turns a certain
number of turns or part thereof it registers the dose effected.
FIG. 9 depicts this embodiment in an actuated state. The
non-actuated and initial disengaged states will be like
depicted in FIG. 3 (without the adjustable screw device).
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The size of the chamber may be dynamically varied to suit
particular requirements, as may be readily understood, by
varying not only the position of the roof wall but also the
size and shape of the washer, for example by providing a
hollow inside the washer and if required extending into the
body of the screw device or in the piston device which can
extend the metering volume. In one or more embodiments
the hollow in the washer and body of the screw device can
be opened and closed as is required by a twist of the head,
for example in the same way a camera lens can be opened
and closed.

The amount of content to be released from the container
can also be conveniently controlled by varying the size of
chamber or using different caps having different sized cham-
bers. For example, the height of the chamber may vary
(without changing the adaptor) to any suitable height. In an
embodiment for example its height can be between about 3
mm and about 18 mm and the height of the adaptor should
be at least 2 mm less than the height of the cap. For example,
in non-actuated state a 2 mm space is maintained between
adaptor and cap. The width of the chamber may also be
varied provided the width of the adaptor is properly adjusted
so that the cap tightly engages the adaptor. For example, if
the width of the adaptor is about 6 mm and the width of the
chamber is about 9 mm. The position of the center of the
discharge passage from the bottom edge of the cap may vary
according to height of the adaptor including the sealing ring
and the diameter of the discharge passage; provided that
once the cap is actuated the discharge passage is fully
obstructed by the top of the adaptor. In one or more
embodiments, for example, the chamber may be elongated
further between about 19 mm and about 50 mm. In one or
more embodiments the volume of the cap may be simply
extended by providing a cap with the shape of a mushroom
or by other similar devices.

According to one embodiment the diameter of the cap is
6 mm. The diameter of the chamber within the cap is 5.9
mm. The diameter of the top of the adaptor is 4.2 mm. The
diameter of the bottom of the adaptor of including the ledge
is 9 mm. The diameter of the recess within the adaptor is 3.9
mm. The diameter of the stem is 2 mm. The radius of ledge
is 1.2 mm. The height of ledge is 4.7 mm. The radius of the
discharge passage is 0.5 mm. The height of the cap is 3.2 mm
and the bottom edge of the cap is positioned, in non actuated
state, 2 mm above the top ledge of the adaptor. The height
of the top of the adaptor is about 3.2 mm and the height of
the adaptor including the ledge is 7.9 mm.

In one or more other embodiments there is provided a
modified dispensing assembly. An example of a modified
dispensing assembly 1000 is shown in perspective view and
perspective vertical cross sectional view in FIGS. 10A and
10B, respectively. In one or more embodiments the dispens-
ing assembly 1000 is curved inter alia to provide, simple
efficient operation, strength, and connections that are
adapted to be leak proof with repeated use. In addition it is
formed to add comfort and ease of handling to the user and
this can contribute to reliability and also to provide eye
appeal. The dispensing assembly is disposed on a valved-
container (not shown) that is capable of including a content
and internal valve assembly (not shown). The dispensing
assembly may be readily connected with the valved con-
tainer (e.g. aerosol canister). For example the dispensing
assembly can be readily snapped in place on the neck portion
of the valved container by pressing down an enclosure unit
1040 onto the said container. The dispensing assembly is
disposed in flow communication with one end of a container
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that includes pressurized content. A valve (not shown) is
located at one end of the container.

The dispensing assembly 1000 comprises (i) an actuator
assembly 205 which allows a standard quantity of the
formulation to be effected and stored upon downward pres-
sure and dispensed upon termination of pressure, (i) a
dispensing unit 1030 which allows a standard quantity of the
formulation to be dispensed with each actuation; (iii) an
enclosure unit 1040 securing the dispensing unit to the
container. In FIGS. 10A and B the upper surface of the
dispensing unit is curved. In one or more other embodiments
it can be horizontally flat or can describe an angled plane or
provide an area of insert such as thumb or finger shaped
indent from which to apply pressure. In other embodiments
it is a combination of curved and flat or indented areas.

In operation, the user employs a finger, e.g., a thumb or
forefinger on the top of the curved dispensing unit or
optionally on an engageable finger indentation (not shown),
to push down the dispensing unit including actuator assem-
bly 205 indirectly and obtain a standard dose of content.
Once the assembly is depressed dispensing can occur. Even
if the operator forgets to remove his finger, the assembly is
formed so as to release a single unit or standard dose. In
other words, even if the operator temporarily forgets to
release the actuator no additional dose should be released.
Upon release of the finger the dispensing unit returns to its
original position and dispensing ceases. By way of example
if the content to be released is a foam then during the
downward stroke a dose of foamable formulation passes into
the metering chamber to form a standard dose. The standard
dose is not released when the dispensing unit reaches the
bottom of the downward stroke but remains in the chamber
until the assembly proceeds in an upward stroke that allows
the chamber to connect to a dispensing unit or nozzle or
applicator. In other words release is during the upward
stroke. As the foamable formulation is released it expands to
form a foam.

As shown in FIG. 10A and FIG. 10B the annular dispens-
ing unit 1030 includes an cap 220, a dispensing conduit 1035
surrounded by a conduit housing 1038 and a discharge
nozzle 1034. The cap can be integrated into and molded as
one unit together with the dispensing unit or separate. In one
or more embodiments, the internal geometry of the cap and
the cap material are selected such that upon release of the
dose no or minimal residual content remains within the cap.
In addition in one or more embodiments the internal surfaces
are smooth without ridges or depressions. In one or more
embodiments the internal surfaces are coated with a non
stick low friction coating which is non reactive with the
formulations for which it is intended. According to another
embodiment, the cap can be attachable to the dispensing unit
having a slight conical structure where the diameter of the
bottom edge of the cap is slightly larger (or alternatively
slightly smaller) than the top surface of the cap and the
diameter of the hole within the dispensing unit. The attach-
ment may be via a screw thread or a clip or a resilient means
or other connecting means.

The nozzle may have different lengths and may be inte-
grated or attachable and/or modular depending on the
intended use. Where integrated, in one or more embodi-
ments it can comprise a cavity or dispensing conduit 1035
within the cap 1030. The cavity can be cylindrical or
rectangular or other shape. It can be a shallow cavity or a
deep cavity or something between the two. The contents are
released from and through the cavity. In one or more
embodiments the cavity is omitted and the discharge passage
140 is flush with the outer surface of the cap. In one or more
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other embodiments the nozzle extends beyond the external
contour surface of the dispensing unit. When the nozzle so
extends it is also referred to as an applicator. For example,
it may include an attachable or integrated protruding dis-
charge nozzle or applicator 1050 which slightly extends
beyond the external contour surface of the dispensing unit.
In one or more embodiments it is attachable by insertion into
the dispensing conduit. In one or more embodiments, appli-
cator 1050 is inserted into dispensing conduit 1035 until the
applicator is in close to flush with or in contact with the
discharge passage 140, in order to minimize the presence of
dead volume in the dispensing conduit. In one or more
embodiments it is part of and extends beyond the cap. The
nozzle or applicator may be further extended to facilitate
body cavity application, for example, vaginal application by
attachment of an extended applicator 1060. The applicator or
extended applicator may be circular or elliptical. Its circum-
ference may be the same or varied along its length. In one
or more embodiments it may have an expanded and rounded
tip to facilitate insertion and application of the unit dose. In
one or more embodiments the applicator is flexible. In one
or more embodiments the applicator is rigid. In one or more
embodiments the applicator is rigid or semi rigid along the
length which is to be inserted into the cavity but has a
flexible section, which is positioned to be external to the
body cavity, thereby allowing some movement of the appli-
cator and canister without causing discomfort to the user. In
one or more embodiments the flexible section will be located
in the half of the applicator closest to the cap. In other
embodiments it will be located somewhere in the fifth and a
third of the applicators length closest to the cap. In still
further embodiments it is located somewhere in the quarter
and a third of the applicators length closest to the cap. So by
way of example, if the applicator is 100 mm in length the
flexible section is found, for example between about 25 mm
and about 33 mm from the cap. In one or more embodiments
the applicator is between about 20 mm to about 150 mm in
length, or between 125 mm and 75 mm or between 120 mm
and 80 mm. In one or more embodiments it is between about
0 and 9 mm in length, 10 mm or more in length, 20 mm or
more in length, 30 mm or more in length, 40 mm or more in
length, 50 mm or more in length, 60 mm or more in length,
70 mm or more in length, 80 mm or more in length, 90 mm
or more in length, 100 mm or more in length, 110 mm or
more in length, 120 mm or more in length, 130 mm or more
in length, 140 mm or more in length, or 150 mm or more in
length. When the nozzle or applicator is not integrated a
connecting means is provided at the end to be inserted
through the dispensing conduit 1035 to provide a sealed
connection with the conduit housing 1038. In one or more
embodiments the connecting means is provided by a resil-
ient seal. In one or more embodiments the applicator or
nozzle will have at the end for insertion into the cap a
conduit 1051 or 1061 embedded in the applicator external
wall to ring the circumference of the applicator. A resilient
seal or sealing means sits within and beyond the conduit.
When an applicator or nozzle is present the dispensing
conduit 1036 continues and or sits within a protective
conduit housing of the nozzle 1050 or applicator 1060.
Likewise, one end of the nozzle fits within the conduit
housing 1038 and is aligned with the discharge passage 140
of the cap for release of materials from container to valve
stem, to the discharge passage 140, through the dispensing
conduit and out through a discharge nozzle 1034 in the body
of the cap. The protruding discharge nozzle 1050 and
vaginal applicator 1060 also have a dispensing conduit 1036
within a conduit housing 1038 which is aligned with the

10

15

20

25

30

35

40

45

50

55

60

65

32

discharge nozzle. The dispensing conduit 1036 is in constant
flow communication with the discharge passage 140 of the
cap 220 and the atmosphere.

The dispensing conduit may have a constant internal
diameter or a varying internal diameter or shape. It may be
circular or elliptical or rectangular or other suitable shape to
facilitate release of the contents. In one or more embodi-
ments the inner surface of the conduit is coated with a non
stick or low friction coating. The internal diameter may
progressively increase or decrease. Alternatively it may
increase or decrease in one or more steps. In one or more
embodiments the distal end diameter of the conduit is wider
than the proximal diameter. This may be helpful for foam-
able formulations to allow some expansion of the foam. In
one or more other embodiments the distal end diameter of
the conduit may be narrower than the proximal diameter.
The shape and size of the diameter of the conduit can
influence or control the rate of release and the spread of the
formulation depending also on the formulation and expul-
sion method. In one or more embodiments the internal
diameter is between about 0.005 and 20 mm in diameter, is
between about 0.008 and 10 mm in diameter, is between
about 0.01 and 0.09 mm in diameter, is between about 0.1
mm and 15 mm in diameter, about 0.01 mm or more in
diameter, 0.02 mm or more in diameter, 0.03 mm or more in
diameter, 0.04 mm or more in diameter, 0.05 mm or more in
diameter, 0.06 mm or more in diameter or 0.07 mm or more
in diameter, 0.08 mm or more in diameter, 0.09 mm or more
in diameter, 0.1 mm or more in diameter, 0.2 mm or more
in diameter, 0.3 mm or more in diameter, 0.4 mm or more
in diameter, 0.5 mm or more in diameter, 0.6 mm or 0.7 mm
or more in diameter, 0.8 mm or more in diameter, 0.9 mm
or more in diameter, 1 mm or more in diameter, 2 mm or
more in diameter, 3 mm or more in diameter, 4 mm or more
in diameter, 5 mm or more in diameter, 6 mm or more in
diameter, 7 mm or more in diameter, 8 mm or more in
diameter, 9 mm or more in diameter, 10 mm or more in
diameter, 11 mm or more in diameter, 12 mm or more in
diameter, 13 mm or more in diameter, 14 mm or more in
diameter, or 15 mm or more in diameter. In one or more
embodiments the diameter is less than any of the preceding
figures. If the protruding discharge nozzle 1050 and vaginal
applicator 1060 are attachable they may have sealer rings
1052 that fit in sealer channel 1051 or 1061 to snuggly and
resiliently hold them in position in the dispensing conduit
1035, which facilitates repeated and leak free use (FIG.
10B).

The dispensing unit 1030 is positioned on the adaptor 115
and secured thereon by the enclosure unit 1040. The interior
of the dispensing unit 1030 (apart from the integral cap and
conduit housing) can be hollow in order to be more cost
effective. It may have different designs which are both
economic and esthetic, for example it may include a cut out
face 1080 that is flat horizontally and vertically. In one or
more embodiments the cut out describes an angle less than
90 degrees. In one or more embodiments the cut out
describes an angle more than 90 degrees. In one or more
embodiments it is curved. It may also have at least two
elongated rails or slots 1070 on both sides of the dispensing
unit within the external peripheral wall of the dispensing
unit for allowing the dispensing unit to move vertically on
the adaptor. In one or more embodiments the rails are
straight. In one or more embodiments may be slightly or
partially curved. Each rail may terminate with a notch 1031,
having a first surface—for example being a protruding
bottom flat surface 1033—for engaging or interlocking with
a second surface—for example being a protruding top flat
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surface 1049 of at least one resilient edge 1045 positioned at
the top edge of the inner peripheral wall 1044 of the
enclosure unit 1040. The engagement of the first and second
surfaces provide a locking mechanism for proper positioning
of the dispensing unit within the enclosure unit, both in
actuated and post actuated states. It further provides a stop
and a resistance to the internal valve spring so that the
dispensing unit returns to its proper position in non-actuated
state and does not pop off. Other engaging means may be
envisaged. In one or more other embodiments the dispensing
unit 1030 is integrated with the enclosure unit 1040 to form
a single unit within which is positioned the adaptor 115.

The enclosure unit 1040 can be any general geometry;
however for example it describes a curvature to provide
comfort and ease of handling to the user so as to improve
patient compliance, for example the annular enclosure unit
as depicted in FIG. 10A and FIG. 10B. The enclosure unit
encompasses the dispensing unit hence it has a peripheral
wall 1044 which is shaped accordingly.

In one or more embodiments the enclosure unit 1040
consists of circumferential surface 1043 which rests on top
of the container or aerosol canister. The enclosure unit is
adapted to fit on top one or more containers or canisters. In
one or more embodiments the circumferential surface has
one or more engaging or resilient points to engage the
container or canister. The dispensing unit 1030 is secured to
the enclosure unit 1040 via a protrusion 1045, which is
adapted to move along the rails 1070 of the dispensing unit.
The protrusion can be rectangular, square or slightly curved
or may be a wheel. The protrusion may be resilient. It is
positioned on the top edge of the inner side of the peripheral
wall 1044 and slides within the rails 1070. The protrusion
1045 may have a protruding top surface 1049 which engages
with the bottom flat surface 1033 of the dispensing unit as
described above, whilst for example allowing movement of
the dispensing unit along a vertical axis in relation to a
stationary enclosure unit. The enclosure unit can include a
nozzle slot 1042 through which can pass the discharge
nozzle 1050 or applicator 1060. In one or more embodi-
ments the applicator 1062 can connect to and extend the
nozzle 1052. In one or more embodiments the lower inner
side of the peripheral wall 1044 of the enclosure unit can
include one or more support braces or ribs 1046. In certain
embodiments the lower edge of the brace 1046 is configured
to attach on the top portion of the neck 212 of container 210
(not shown in FIGS. 10A and B but see e.g. FIGS. 2A, 3A).
The brace 1046 can include a circumferential rib 1048 that
secures the enclosure unit to the neck of the container. Ribs
can be partial. Ribs may be resilient. Ribs can be located at
regular or random intervals along the inner circumference of
the brace as are needed.

As can be understood from FIGS. 10A and 10B the
method of operation of the modified dispensing assembly is
similar to that illustrated in FIG. 3, where the dispensing unit
is slideably coupled to the enclosure unit to allow movement
of the actuator assembly together with the dispensing unit on
the valve stem.

As shown in FIG. 11 according to one or more further
embodiments there is provided an adjustable modified
metering dose assembly 1100, allowing the size of the
internal volume of the metering chamber to be varied
accurately. In FIG. 11A, a dispensing unit 1030, a nozzle
1050 (optional) a dose adjuster 1110, an adapter 115, and an
enclosure unit can be seen. According to one or more
embodiment the adjustable metering dose assembly 1100
includes (i) a dispensing unit 1030 having an orifice 1160 at
its top; (ii) an actuator assembly 205 (FIG. 11B); (iii) an
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enclosure unit 1040 and (iv) a dose adjuster. In an embodi-
ment the dose adjuster is provided by a piston or screw
device 1110 which is affixed and adjusted by means of
internal thread 1130 (FIG. 11B) that allows the internal roof
height of the cap to be adjusted upwards or downwards
depending on the unit volume desired. The length of the
thread and stops incorporated on the body of the screw
device can provide a minimum and a maximum dose volume
(FIGS. 11A-C).

For example, in an embodiment there is provided adjust-
able dispensing unit including a topless cap 1120 (a cap with
an opening instead of a roof) having an internal thread 1130
which extends from the orifice 1160 adapted to receive an
adjustable device 1110. In certain embodiments the adjust-
able device is a screw device. In one embodiment the screw
device should tightly engage the internal thread so that it
does not move during operation. In another embodiment the
screw device comprises a locking means to fix it in a
position to achieve a desired unit dose volume, for example,
a sliding bolt (not shown) that fits into one or more bolt holes
(not shown) in the wall of the cap, enabling the available
internal unit dose volume to be increased or decreased as
desired. The internal thread may be the width of the cap or
narrower. The screw device has a head 1140 designed to be
adjusted or turned comfortably by an inexperienced operator
to vary the metering volume. Extending from the head is a
body with a thread 1125 and one or more stops 1150, which
then connects with a base comprising a washer 1105 and ring
seal 1115, which are vertically positioned within the cham-
ber to define the metering volume. The width of the washer
correlates with width of the cap. Moving the washer
upwards or downwards for example by screwing or
unscrewing the screw determines the size of the chamber
and the dose can be registered at the side of the cap (FIGS.
11A-C). The screw device can be screwed upwards or
downwards by inserting a screwdriver or key through orifice
1160 into head 1140 which can be equipped with a slot (not
shown) suitable for a key or screwdriver. By screwing the
screw device upwards or downwards, the volume within the
chamber can be varied. Stops can be provided so as to define
the highest and lowest positions the screw device can
achieve and thereby the minimum and a maximum available
chamber volume. By way of illustration a maximum cham-
ber volume is obtained when the screw device is screwed
upwards up to a position where thread 1125 is located
entirely into internal thread 1130. By screwing the screw
device downwards, the chamber volume can be decreased by
say about 10%, about 20%, about 30%, about 40%, about
50%, about 60%, about 70%, about 80%, about 90%, or
about 100% or some other percentage between 0-100. The
rest of the components of the adjustable curved dispensing
assembly (including the enclosure unit, dispensing unit and
actuator assembly) and method of operation are similar to
those of the curved dispensing assembly chamber (FIG. 10).
In one or more further embodiments the adjustable device
extends through the orifice 1160 and is adjustable externally.
In certain embodiments the top of the protruding adjustable
device may act as or be adapted to act as an actuator so that
when pressure is exerted on the upper surface of the adjust-
able device the dispensing unit is displaced downwards
relative to the enclosure unit. In one or more embodiments
the external upper surface is shaped like a button or mush-
room.

According to one or more embodiments, as illustrated in
FIG. 11D a perspective view from underneath is provided of
the dispensing unit 1030.
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According to another embodiment, there is provided a
modified dual chamber dispensing assembly 1200 compris-
ing an integrated mixer unit 1290 (FIG. 12A). The mixer
unit shown directs the pressurized contents of one canister
towards the pressurized contents of the other canister. In
FIG. 12A the contents are directed towards each other on a
straight 180 degree line. Where the two contents first collide
is referred to as the collision region. At or about or reason-
ably close to the collision region there is a “I” exit conduit
through which both contents can exit. The collision and then
right angle exit of the contents facilitates mixing of simul-
taneously expelled contents from two compressed gas con-
tainers disposed side by side, which are actuatable in com-
mon by a dual dispensing assembly 1200. In one or more
alternative embodiments the mixer unit may comprise of a
structure not shown) where the contents are directed towards
each other on an angled path and then exit though a “T” exit
conduit. The angled path may be arranged so the contents
meet and collide at about an angle of say about 25 degrees
or 30 degrees or 35 degrees or 40 degrees or 45 degrees or
50 degrees or 55 degrees or 60 degrees or 65 degrees or 70
degrees or 75 degrees or 80 degrees or 85 degrees or 90
degrees or 95 degrees or 100 degrees or 105 degrees or 110
degrees or 115 degrees or 120 degrees or 125 degrees or 130
degrees or 135 degrees or 140 degrees or 145 degrees or 150
degrees or 155 degrees or 160 degrees or 165 degrees or 170
degrees or 175 degrees or 180 degrees or 185 degrees or 190
degrees or 195 degrees or 200 degrees or 210 degrees or 215
degrees or 220 degrees or an angle described between any
two figures listed such as 91, 92, 93, or 94 degrees. The dual
dispensing assembly 1200 comprises a dual dispensing unit
1230 comprising two actuator assemblies 1205 coupled to
an integrated mixer unit 1290. The dual dispensing unit 1230
is disposed within a dual enclosure unit 1240 and secured
and actuated by pressing an enclosure unit lid 1280 (FIG.
12A). In one or more embodiments the parts are separate and
are assembled together. In one or more embodiments the two
or more parts are formed as an integrated or modular unit.

The dual dispensing unit may be molded as one unit or
modular (FIG. 12B). For example wherein each of the
protruding discharge nozzles 1250 of each actuator assem-
bly is integrated and inserted into an inlet 1293 on each side
of an integrated mixer. In the illustration, both discharge
passages 140 and discharge conduits 1236 of each actuator
assembly are positioned to face each other (at 180 degrees)
and aligned with the inlets 1293 of the integrated mixer. The
mixer can be simply the space where the two contents
collide and then redirected or it can be a cavity with one or
more mixing posts, wheels or paddles or it can further
comprise a mixing chamber or nozzle through which the
contents of both canisters are redirected. One of the chal-
lenges of the invention is to ensure that content from both
canisters is ejected and dispensed in parallel. In one or more
other embodiments the contents are directed so that mixing
occurs outside the dispensing assembly. In one or more
alternative embodiments the nozzles are arranged so that the
contents are expelled in parallel without contact or that they
are expelled side by side. In certain embodiments it may be
desirable that about 50% of the expelled content comes from
one canister and about 50% comes from the other canister
each time a unit dose is expelled. In other embodiments it
may be desirable that there is a split of say 60/40 or 70/30
or 80/20 or some other suitable split—in which case one or
more parameters may be varied including the unit volume of
each dispensing assembly, the conduit size of each nozzle,
the structure of the mixing chamber which can be adapted to
allow volume V1 of one canister to mix with volume V2 of
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another canister, wherein V1>V2. The discharge conduits
1236 are in constant flow communication with the discharge
passages 140 of the caps 120 and the atmosphere via the exit
nozzle, for example, the mixer nozzle 1296 (FIG. 12H). In
one or more embodiments each cap can have a shoulder
1270 (FIG. 12B) at its outer edge, which may be hollow,
allowing proper positioning and actuation of dual dispensing
unit as will be explained below.

The dual enclosure unit 1240 (e.g. FIG. 12B) can be of
any general geometry; however it typically has curvature
and smooth rounded surfaces to provide comfort and ease of
handling to the user (FIG. 12C). In some embodiments the
assembly may be provide with one or more holding points,
which are comprised of non slip material or have indenta-
tions or serations to facilitate a better grip. The dual enclo-
sure unit encompasses the dual dispensing unit and contain-
ers. The peripheral wall 1244 of the dual enclosure unit is
shaped to fit over and encompass the canisters/containers
(not shown) and at the same time hold within its perimeter
the adapters, caps and nozzles leading to the mixer. The top
part of the front peripheral wall 1241 is similarly shaped to
compliment the front peripheral wall 1281 of enclosure lid
together interlinking to form one functioning assembly unit.

In one or more embodiments the enclosure unit includes
a surface 1243 which rests on top of the containers and sized
about a size to accommodate two container tops. In one or
more embodiments the surface is flat. In other embodiments
it may be curved or contoured to achieve an improved
inter-relationship between components. The surface 1243
has at least two holes 1247 to accommodate at lest two
actuator assemblies (FIGS. 12A and 12C). The peripheral
wall 1244 illustrated is approximately perpendicular to the
surface 1243 and contains a front and back wall which may
be parallel to each other. In some embodiments the periph-
eral wall may describe an angle extending outwards of more
than 90 degrees. The front peripheral wall 1241 has two
mounting arm apertures 1242 at locations on either side of
mixer nozzle for snuggly receiving two mounting arms 1282
of the lid. The front peripheral wall further comprises a
bottom nozzle hole 1285, which is illustrated as a partial
elliptic hole for accommodating the protruding nozzle of the
mixer, although it may be any suitable shape. The back
peripheral 1245 wall has a tail aperture 1249 for accommo-
dating the tip 1284 of a long tailed mounting arm 1282. The
tail aperture 1249 is aligned with the arm aperture 1242 of
the front wall (e.g. FIG. 12D). The back wall may be
generally higher than the front wall. The back wall 1245 is
concaved to receive the lever 1287 and facilitate its move-
ment within. The bottom of the peripheral wall 1244 can
include one or more support braces 1246. The lower edge of
the brace 1246 is configured to attach on the top portion of
the necks of containers. The brace 1246 can include a
circumferential rib 1248 that further secures the enclosure
unit 1240 to necks of the containers (e.g. FIG. 12C). Ribs
can be located at regular or random intervals along the inner
circumference of the enclosure unit. The enclosure unit may
include a handle 450 which is secured onto the back periph-
eral wall with two sails 452 ((e.g. FIGS. 12F, 12C and 12E).

According to further embodiment an enclosure unit lid
1280 is mounted over and covers the dual dispensing unit
(e.g. FIG. 12D). The front peripheral wall of the lid 1281 is
as illustrated to be complimentary to the front peripheral
wall of the enclosure unit 1241 and contains a top nozzle
hole 1286 which is complimentary to the bottom nozzle hole
1285 and together forms a hole which facilitates vertical
movement of the protruding mixer nozzle within. Other
formats and orientations can be envisaged to achieve the
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same objectives. The top of lid, for example, may be flat or
curved. The lid is secured onto the enclosure unit via two
mounting arms 1282. The mounting arms extend from both
sides of the bottom of the lid. Each mounting arm may be the
same or one may be longer than the other. In one or more
embodiments the enclosure unit lid 1280 has extending
opposite each mounting arm a tail arm whose tip 1284 is
secured in a tail aperture 1249 which is adapted so as to be
large enough to allow up and down movement of the tail
within tail aperture. The ends of the mounting arms are
configured to fit the arm apertures 1242 of the enclosure
unit. This configuration allows for a pivoting motion of the
lid 1280 within the enclosure unit (FIG. 12D). The pivoting
motion of the lid, when applied downward exerts a force on
the valves through the caps and adapters to actuate the
valves. In one or more embodiments the inner side of the lid
may optionally display two short bridge sails 1288 which are
placed approximately perpendicular to the lower surface of
the lid and positioned over each shoulder 1270 of the dual
dispensing unit (FIGS. 12E, F and).

In one or more embodiments additional leverage is
obtained by providing or extending an actuating lever 1287
on enclosure unit lid 1280. When pressure is applied on the
actuating lever the enclosure lid unit pivots down to apply
pressure on the caps, and thereby the adapters and the
canister valves of the dual dispensing unit. The lever may
have a finger engageable indentation. When user depresses
the lever both bridges and mounting arms cause the dual
dispensing unit to move pivotally down from a first non
actuated position to a second actuated position. The mecha-
nism of operation is the same principle but in duplicate
mutatis mutandis as that described for a single dispensing
assembly. An additional challenge of the dual unit is to
achieve simultaneous and coordinated release from both
canisters of a desired amount, which may be the same or
different for each canister. Similarly the system is adapted
for use with a formulation content of each canister that may
be closely the same or very different.

By way of a non-limiting example, in operation, accord-
ing to an embodiment a user may hold onto a handle 450 and
employ pressure from a finger, e.g., a thumb or forefinger on
a lever 1287 resulting in the dual dispensing unit being
pushed down and actuating both valves simultaneously
(FIG. 12D). Upon release of pressure the dual dispensing
unit returns to its original position and releases a standard
dose of content from each canister and dispensing ceases.
The internal size of the chamber may differ or be the same
for each cap. The dual dispensing assembly may be readily
snapped in place on the containers’ neck portion. The dual
dispensing assembly is disposed so that it can be in flow
communication with each valve stem end of each of the
containers containing a pressurized content.

The nozzle hole as well as the bridges and mounting arms
can help serve as a guiding and stopping mechanism for
proper positioning and use of the dual dispensing unit on the
dual enclosure unit. Its design provides a stop and a resis-
tance (to the effect of the upward force of the movement of
the internal valve spring and or the upwards force of the
propellant through the content as it enters into the metering
chamber) so that the dual dispensing unit readily returns to
its proper position in its non-actuated state so it is ready to
release a repeat unit dose.

FIG. 12G is a prospective view of a disassembled inte-
grated mixer unit 1290 according to one or more embodi-
ments. The mixer unit may be molded as one unit or is made
of two or more components where the first is a hollow body
1292 shaped like a ““I” and the second is mixer insert 1294
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which is disposed within the hollow body. In the embodi-
ment illustrated, the body includes an outlet 1291 into which
the mixer insert can be inserted and two inlets 1293 in a
diameter and structure suitable for receiving two nozzles one
from each of the dispensing units to provide a sealable leak
proof connection. On both sides of the mixer’s insert are
included a series of alternating protruding structures 1297
and indentations 1298 to improve mixing within the mixer.
The former can be rectangular, square, circular or some
other similar shape. The latter can be orifices 1298, which
may likewise be rectangular, square, circular or some other
similar shape. The external surface 1299 of the protruding
structures is curved or shaped to match the inner surface of
the hollow body 1292. It may in one or more other embodi-
ments have different alternating pathways, forcing mixing of
the two contents. The pathways may form differing obstruc-
tions and pathways that encourage mixing. Some of the
surface may obstruct and some surface may allow the flow
of'the contents. The surfaces and orifices may vary in shape,
size, number and spacing facilitating different levels of
mixing. The mixer insert terminates with an outlet nozzle
1296 from which the mixed content is expelled.

The insert may have different diameters. In one or more
different embodiments the distal end diameter of the insert
may be the same, narrower or wider than the proximal
diameter. In one embodiment the distal end is wider as this
may be helpful for foamable formulations to allow some
expansion of the foam as it is exiting and mixing. In other
embodiments mixing may be facilitated by keeping the
contents from expanding, when the diameter is maintained
the same or sometimes by a narrowing at the distal end
compressing the content together to improve mixing before
release and full expansion of pressurized content if the
product is for example is a mousse or foam. The shape and
size of the diameter of the insert can influence or control the
rate of release and the spread of the formulation depending
also on the formulation and expulsion method.

Content is expelled from each dispensing unit enters
simultaneously through each inlet into the hollow body.
Contents is forced around the different obstructing surfaces
on both sides of the mixer and through the orifices alternat-
ing from side to side until the final mixed content is forced
to enter aperture 1295 on one side of the insert. The mixed
content exits through the outlet nozzle 1296.

For example, in an embodiment there are at least four
orifices 1297 which allow the flow of the content from one
side of the insert to the other. There are at least three curved
surfaces 1299 of increasing widths and heights on each side
of the insert and are adapted to take into account the shape
of the internal wall of the hollow body 1292. The curved
surface 1299 closest to the distal end on the side of aperture
1295 is shorter than the curved surface on the other side. The
side with aperture 1295 comprises at least three rectangular
protruding structures 1297 whereas the other side of the
insert comprises at least two rectangular protruding struc-
tures 1297 The rectangular protruding structures 1297 and
the curved surfaces 1299 increase in width and height the
closer they are to the distal end of the nozzle. The rectan-
gular protruding structures 1297 and the curved surfaces
1299 are positioned back to back to each from both sides of
the insert. FIG. 12H is a prospective top view of insert which
demonstrates one embodiment of the alternating series
which facilitates mixing. In one or more embodiments the
protruding structures can be increased on one side or both
sides. In one or more embodiments the orifices can be
increased. In one or more embodiments the curved surfaces
can be increased.
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The unit dose is at least in part defined by the chamber
volume within a cap. The volume may be a product of the
diameter and length or height of the chamber volume.

According to one or more embodiments of the modified
dispensing assembly the diameter of the chamber within the
cap is about 1 mm, about 2 mm, about 3 mm, about 4 mm,
about 5 mm, about 6 mm, about 7 mm, about 8 mm, about
9 mm, about 10 mm, about 11 mm, about 12 mm, about 13
mm, about 14 mm, about 15 mm, about 16 mm, about 17
mm, about 18 mm, about 19 mm, about 20 mm.

According to one or more embodiments of the modified
dispensing assembly the diameter of the chamber within the
cap is greater than 1 mm, greater than 5 mm, greater than 10
mm, greater than 15 mm.

According to one or more embodiments of the modified
dispensing assembly the diameter of the chamber within the
cap is between about 1 mm and 20 mm, between about 3 mm
and 15 mm, between about 5 mm and 10 mm.

According to one or more embodiments of the modified
dispensing assembly the diameter of the chamber within the
cap is about 6 mm. According to another embodiment the
diameter of the chamber within the cap is about 12 mm.

According to one or more embodiments of the modified
dispensing assembly the height of the chamber within the
cap is about 1 mm, about 2 mm, about 3 mm, about 4 mm,
about 5 mm, about 6 mm, about 7 mm, about 8 mm, about
9 mm, about 10 mm, about 11 mm, about 12 mm, about 13
mm, about 14 mm, about 15 mm, about 16 mm, about 17
mm, about 18 mm, about 19 mm, about 20 mm.

According to one or more embodiments of the modified
dispensing assembly the height of the chamber within the
cap is greater than 1 mm, greater than 5 mm, greater than 10
mm, greater than 15 mm.

According to one or more embodiments of the modified
dispensing assembly the height of the chamber within the
cap is between about 1 mm and 20 mm, between about 3 mm
and 15 mm, between about 5 mm and 10 mm.

According to one or more embodiments of the modified
dispensing assembly the height of the chamber within the
cap is about 15 mm.

According to one or more embodiments of the modified

dispensing assembly the height of the chamber within the
cap, in an actuated state, is about 1 mm, about 2 mm, about
3 mm, about 4 mm, about 5 mm, about 6 mm, about 7 mm,
about 8 mm, about 9 mm, about 10 mm, about 11 mm, about
12 mm, about 13 mm, about 14 mm, about 15 mm, about 16
mm, about 17 mm, about 18 mm, about 19 mm, about 20
mm.
According to one or more embodiments of the modified
dispensing assembly the height of the chamber within the
cap, in an actuated state, is greater than 1 mm, greater than
5 mm, greater than 10 mm, greater than 15 mm.

According to one or more embodiments of the modified
dispensing assembly the height of the chamber within the
cap, in an actuated state, is between about 1 mm and 20 mm,
between about 3 mm and 15 mm, between about 5 mm and
10 mm.

According to one or more embodiments of the modified
dispensing assembly the height of the chamber within the
cap, in an actuated state, is about 9 mm.

The dimensions provided herein are only an example and
may be scaled up or down proportionately to allow proper
movement of the actuator assembly. In one or more embodi-
ments the scale up or scale down may be within a range of
about or less than about +/-500%, of about or less than about
+/-400%, of about or less than about +/-300%, of about or
less than about +/-250%, of about or less than about
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+/-200%, of about or less than about +/-150%, of about or
less than about +/-100%, about or less than about +/-50%,
about or less than about +/-30%, about or less than about
+/-20%, about or less than about +/-10% about, or about or
less than about +/-5%, provided that the close contact
allowing proper movement of the actuator on an adaptor yet
preventing leakage/seepage is maintained. A variation in the
size and shape of one or more components may be appli-
cable provided that the other components are sized and
shaped to accommodate proper engagement and movement.

The principal of operation as shown in FIGS. 3A-C also
applies to the modified embodiments.

What is different in the single dose modified embodiments
is for example:

1. The cap and nozzle arrangement. In the single dose
modified the cap which together with adaptor defines the
metering chamber. The cap can move downwards to
actuate and upwards to release (and does not require a
pivoting action as required in the device in FIG. 2 which
pivots about axis 239). The cap has rails in the side walls
into which fit projections 1045 (or wheels) located on the
inside of the enclosure unit 1040 (see FIG. 10A) that sits
on the canister. The rails/projections define the up/down
movement of the cap in relation to the enclosure unit.

2. In the modified arrangement, the nozzle can be separate
or replaceable by other nozzles or applicators or not
present at all.

What is different in the dual dose modified embodiments
is the structure which e.g. affects how it is actuated and how
the actuation applies force to the caps of the dual chamber
assembly.

During operation, the dispensing assembly is relocated
back into the original resting position to enable repeated use
via the pressurized content and the internal valve spring.
However, this can be accomplished in a number of alterna-
tive ways, such as by a mechanical means, which can be
simply physical pressure applied by an operator pushing the
dispensing assembly upwardly or by incorporating a resil-
ient means that will help return the dispensing assembly
back into its uplifted resting position. The resilient means
can for example be a spring. The spring is positioned below
the assembly and is in a relaxed state. Upon actuation, the
dispensing assembly is pressed into the spring. The resilient
force of the spring pushes the dispensing assembly back to
its original position. In an embodiment the resilience of the
spring is less than the resilience of that in the internal valve.

As shown in the figures, the usual embodiment is where
the canister is upright and the assembly sits on the top of the
canister (at about 90 degrees to the canister). Nevertheless,
the dispensing apparatus may be adjusted or adapted for use
where the canister is at an angle other than at about 90
degrees to the canister. According to a further embodiment
there is provided a dual chamber assembly wherein the
containers are positioned at angle to each other instead of
standing vertically parallel to each other. According to a
further embodiment the containers are horizontally posi-
tioned along a same horizontal plane in a sort of handle bar
orientation where the dispensing assemblies are located in
between the dual chamber device. In one or more embodi-
ments the cap of the first dispensing assembly rests on the
flat top surface of enclosure unit of the second container and
the cap of the second dispensing assembly rests on the flat
top surface of the first container. The caps are sized and
shaped so that an actuating action applies the same or very
similar pressure on both dispensing assemblies by the flat
top surface of each enclosure unit at the same time causing
the simultaneous actuation and release of content form each
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discharge passage to a dispensing unit. The actuator action
can be simply brought about by pressing one canister in the
direction of the other, or by pressing both canisters together
or providing a lever or switch that when operated will apply
simultaneous actuation to both assemblies.

In one or more embodiments a dual dispensing unit
encompassing a pair of caps could be diagonally and piv-
otally attached to dual enclosure unit using pins which
slidably fit into slots in a pair of mounting arms of the dual
enclosure unit. In an embodiment the pins may also be
positioned diagonally. Alternatively, according to another
embodiment a dispensing unit is provided that is adapted for
latitudinal attachment to slots in mounting arms of enclosure
unit. In one or more embodiments the caps can be separate
from the dispensing unit. In which case the dispensing unit
can have holes in which the caps fit. In certain embodiments
mounting pins are equally positioned on both sides of the
dispensing unit to fit into parallel slots of the enclosure unit.
In certain other embodiments the mounting pins are posi-
tioned diagonally fit into parallel diagonal slots of the
enclosure unit, which allows the dispensing unit to sit
diagonally between the two canisters. In one embodiment,
when one of the canisters is compressed towards the other
canister the dispensing unit moves from a diagonal position
to a longitudinal (i.e. at approximately right angles to the
horizontal direction of the canisters) position. The move-
ment from a diagonal to a longitudinal position depends on
and is determined by the location of the pins.

According to certain embodiments of the dual chamber
actuator can be molded as one unit together with the
dispensing units, or according to other embodiments they
can be attachable through two holes, at the top surface of the
dispensing units, which can extend beyond the contour
surface of the dual dispensing unit, and form an integral part
thereof.

In one or more alternative embodiments the containers
can be aligned longitudinally in an enclosure unit facing cap
to cap and pivotally connected to a dispensing unit. One
container has its base resting on the inner side wall of one
end of the enclosure unit. The other container has its base
slightly protruding out of a hollow in the other end of the
enclosure unit. When this protruding end is pushed by user
into the enclosure unit both dispensing assemblies are actu-
ated, the pins slide within the slots allowing both caps to be
pushed down and release their unit contents simultaneously
into the side dual dispensing unit. The dual dispensing unit
moves form a first diagonal or latitudinal position to a
second latitudinal or diagonal position respectively. Upon
release of pressure the pins slide back in their respective
slots and the side dual dispensing unit resumes its original
position and dispensing ceases.

According to one or more embodiments, the apparatus is
designed to release an adequate dosage of a formulation,
which is a specific unit dose according to the needs of
specific targeted surface and, if present, comprising a thera-
peutically effective dose of an active agent, by adjusting the
size of the cylinder or chamber.

According to one or more embodiment the apparatus
releases a formulation in the form of a foam in a volume that
will allow effective spreading of the foam and active agent
if present on the target surface in a correct amount and
avoiding an underdose, overdose and or potential systemic
effects. In foam formulation the design must further take into
account density and viscosity of the formulation. As can be
seen in the result section below there is a correlation
between the amount by weight of each unit dose and the
viscosity and the density of the formulation. As seen in Table
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2 where the density of the foam formulation is low the
weight of foam released is higher and vice versa. A similar
correlation is seen between viscosity and weight of dose
such that with low viscosity a higher weight is observed than
with high viscosities. So in determining the amount of unit
dose to be delivered some adjustment needs to be taken into
account bearing in mind the formulation properties such as
formulation viscosity prior to addition of propellant and
foam density. In one or more embodiments the content
properties may be varied to achieve a certain unit dose. For
example, by fine tuning formulation parameters and adjust-
ing the ratio between the liquid and solid components of the
composition and or the propellant, the foam density and or
formulation viscosity and therefore the dose can be varied
without changing the volume of the metering chamber.

Aside from the ability to vary the amount of unit dose in
one or more embodiments more than one unit dose may be
expelled. The number of unit doses to be applied may vary
depending on different factors such as condition, weight, age
and gender of a specific user or the target.

In one or more embodiments a foam formulation is
expelled from a standard pressurized canister where the
propellant is part of formulation. According to other
embodiments part of the propellant system is in the formu-
lation and part of the propellant system is separate from the
formulation, which is used to expel said formulation using
abag or can in can system. In this way it is possible to reduce
the amount of propellant within the formulation and avoid
unwanted gaseous effects, for example in vaginal applica-
tions, but still provide good expulsion from the canister,
where the foamable formulation is expelled sufficiently
quickly but without jetting or noise.

An apparatus and method for applying foam released
from a pressurized container also are described. The appa-
ratus and method amongst other things eliminates the
requirements of a metered valve, a continuous valve, a
specialized valve, a diaphragm, or an external reservoir of
specific measure which is first filled and then emptied.
Further the apparatus and method eliminate seepage/leak-
age. According to one or more embodiments the dispensing
assembly is permanently affixed on canister. According to
one or more embodiments the dispensing assembly may be
attachable to canisters differing in shape and size thereby
transforming one or more non-metered dose dispenser(s)
into a standard dose dispenser(s). According to one or more
embodiments the apparatus includes a set of adaptors to
enable attachment of said assembly to non standard con-
tainers or canisters.

The apparatus solves a problem of dispensing a predeter-
mined amount of content from each of one or more con-
tainers of a variety shapes and sizes using standard aerosol
valves thereby satisfying both economical and safety needs.
More specifically, according to one or more embodiments
there is provided a foam metering apparatus which is
capable of providing an accurate or reliable or repeatable
measure or dose of content from a container, within metes
and bounds of intended use. In one or more embodiments the
amount of content released from the apparatus is a function
of the size of the chamber. In one or more embodiments the
weight dispensed is also a function of the formulation
properties. In one or more embodiments the weight dis-
pensed can also be a function of the propellant system
selected and amount.

The content housed by container is flowable and can be a
liquid, a semi-liquid or gas. Non-limiting examples of the
content housed by container include lotions, creams, oint-
ments, gels, liquid sprayable compositions, mousse compo-
sitions foamable compositions and other flowable forms.
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The mousse and foamable compositions can be presented as
a liquid, a cream or an ointment prior to release from the
container. The apparatus can also be adapted for use with a
bag in a can device, which contains both propellant and
composition separately in the container or can, wherein the
composition is enclosed in bag which is separate from the
propellant but upon actuation the propellant expels a portion
of'the contents from the bag. In the former case the apparatus
should include a further resilient means, such as a spring, to
move or return the adaptor and cap to a non actuated
(locked) position. In a further embodiment the bag may also
contain propellant.

When the content is a foamable composition, for example,
it includes components to provide the desired functionality
of the foam upon administration such as polymeric agents to
stabilize the foam, as well as additives that promote foam
formation, such as surfactants, foam adjuvants and propel-
lant. Aerosol propellants are used to generate and administer
the foamable composition as a foam. Foamable composi-
tions include, without limitation, foamable emulsions, foam-
able solutions, foamable suspensions, foamable gels, foam-
able non-aqueous formulations, foamable oleaginous
formulations, foamable viscous materials, or extrudable
materials, and foamable petrolatum formulations. The total
composition including propellant, foamable composition
and optional ingredients is referred to as the foamable
carrier. Whilst higher levels of propellant can be used for
foamable formulations the propellant usually makes up
about 3% to about 40% or preferably from about 4% to
about 35% or more preferably from about 5% to about 25%
by weight of the foamable carrier. Where high levels of
propellant are used they can have a cooling effect on the
target, which may be undesired in sensitive areas and yet be
desired where a mild soothing or anesthetic effect can be
helpful to reduce pain or stinging or when shaving.

In one or more embodiments a propellant which is sepa-
rate from the formulation can be used to expel said formu-
lation from the container using a bag or can in can system
as will be appreciated by someone skilled in the art. The
formulation may be an ointment or a lotion or a cream or a
gel or a spray or suspension which once expelled from
container remains unchanged. It should be noted that a gel
is thixotropic meaning it is semi-solid at rest, liquid upon
application of shear forces thereto (therefore more spread-
able and penetrable when rubbed onto the body surface) and
returns to the semi-solid state upon standing.

In one or more embodiments the discharge passage can be
bigger for non-foam formulations. In one or more embodi-
ments it can be wider at the entrance. Non-foam formula-
tions can be expelled by using propellant which is separate
from the formulation using a bag in can or can in can system.
Although, these systems can be used with compressed air the
pressure may not be sufficient to expel the formulation
through the device and higher pressure propellant such as
AP70 should be selected. In an additional embodiment for
use with non-foam formulations where there is no propellant
in the formulation an expelling membrane can be placed at
the top inside roof of the cap. In a simple form the membrane
can be operated to create downward pressure on the formu-
lation in the metering chamber to assist its expulsion through
discharge passage. The membrane would be operated after
the metering chamber has filled and the discharge passage
becomes open. In a simple embodiment, the membrane
would be depressed by pressing on a resilient button on the
upper external surface of the cap which immediately returns
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the membrane to its original position at the top of the inside
roof when the resilient button is released.

An effective amount of propellant is used to propel the
contents from the canister so that the composition is not
released so slowly so as to cause the user to wait a substan-
tial period of time to receive the dose and or to display
substantial tailing where the content is released in pulses
and/or to display jetting where the propellant causes the
contents to be expelled in forceful jets, which can be
uncomfortable or even painful if the jets make contact with
the user. In an embodiment, the propellant is a hydrocarbon
propellant. Examples of suitable propellants include volatile
hydrocarbons such as butane, propane, isobutane or mix-
tures thereof, and fluorocarbon gases. Non limiting
examples are AP70; AP46; and 1681. Alternatively, use of
ether propellants, fluorocarbon propellants, as well as com-
pressed gases (e.g., air, carbon dioxide, nitrous oxide, and
nitrogen) is also possible. Examples of other optional pro-
pellants are dimethyl ether (DME), methyl ethyl ether and
hydrofiuoroalkanes (HFA), for example HFA 134a (1,1,1,
2,-tetrafluoroethane) and HFA 227 (1,1,1,2,3,3,3-heptafluo-
ropropane). Mixtures of propellants can be useful. Typical
concentrations of hydrocarbon and fluorocarbon propellants
is between about 3% and about 25%, however, in various
applications, higher concentrations, up to about 40% or in
limited cases even up to about 70% can be used. The
concentration of a compressed gas, such as carbon dioxide
and nitrogen is restricted to up to about 5% to 10% due to
their high pressure; however, it should be noted that even
about 1% propellant depending upon the pressure and for-
mulation may be sufficient to evolve a foam.

In one or more preferred embodiments, the propellant is
a liquefied gas, such as butane, propane, isobutane or
mixtures thereof. The liquefied gas typically forms a solu-
tion or emulsion with the other components of the content
and is in equilibrium with propellant gas, which occupies a
volume of the container (e.g., the “head space”) and gener-
ates the internal pressure used to discharge the product from
inside the container. Furthermore, upon release, the gas
expands to form many “bubbles” within the composition
thereby creating the foam. In one or more embodiments
sufficient gas is contained in the container to substantially
expel all the product from the container at the correct
pressure throughout the life of the article. The quantity and
quality of the foam also depends on the type of gases used.

In an embodiment the propellant is 1681, which is a
mixture of propane, isobutene and butane. In another
embodiment the propellant is AP 70, which is a mixture of
propane, isobutene and butane under higher pressure.

In some embodiments, the ratio of the liquefied or com-
pressed gas propellant to the other components of the
formulation ranges from about 3:100 to about 25:100 by
weight, from about 3:100 to about 35:100, from about 3:100
to about 40:100 or from about 3:100 to about 45:100. In
some embodiments, the ratio of the liquefied or compressed
gas propellant to the other components of the formulation is
at least about 3:100, at least about 10:100, at least about
15:100, at least about 20:100, or at least about 25:100. In an
embodiment, the ratio of the foamable carrier to the propel-
lant is about 100:1 to about 100:25. In other embodiments,
the ratio of the foamable carrier to the propellant is about
100:3 to about 100:30, is about 100:5 to about 100:15, is
about 100:8 to about 100:20, is about 100:10 to about
100:30, is about 100:8 to about 100:45 or is about 100:12 to
about 100:55.
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Alcohol and organic solvents render foams inflammable.
Fluorohydrocarbon propellants, other than chloro-fluoro car-
bons (CMCs), which are non-ozone-depleting propellants,
are useful and include, but are not limited to, hydrofluoro-
carbon (HFC) propellants, which contain no chlorine atoms,
and as such, fall completely outside concerns about strato-
spheric ozone destruction by chlorofluorocarbons or other
chlorinated hydrocarbons. Exemplary non-flammable pro-
pellants include propellants made by DuPont under the
registered trademark Dymel, such as 1,1,1,2-tetrafluorethane
(Dymel 134), and 1,1,1,2,3,3,3-heptafluoropropane (Dymel
227), 1,1-difluoro ethane (Dymel 152) and 1,1,1,3,3,3-
hexafluoropropane. HFCs possess Ozone Depletion Poten-
tial of 0.00 and thus, they are allowed for use as propellant
in aerosol products.

In one or more embodiments, the propellant includes a
combination of an HFC and a hydrocarbon propellant such
as n-butane or mixtures of hydrocarbon propellants such as
propane, isobutane and butane. Where mixtures are used,
they can be selected to generate different levels of pressure.
For example 1681 has a lower pressure than AP 40 which is
lower than that provided by propane alone. The amount and
pressure of the propellant is selected to provide release
without powerful jets and without tailing such that the foam
is released in ideally a substantially single unbroken pulse.

In one or more embodiments, “liquefaction” occurs fol-
lowing adding the propellant, which in turn will affect the
viscosity substantially or radically. Thus in one or more
embodiments, the compositions are liquefied or further
liquefied by the propellant.

In one or more embodiments, propellant is used to create
a spray instead of a foam or mousse. Where a spray is
intended a high amount of propellant is used which is
usually higher than that for a foam and can be for example
about 85% or about 90% or about 95% by weight. There are
different types of sprays and the amount of propellant will
vary depending on the type and purpose of the spray. If the
spray is to occupy a space, such as, applying insecticides or
deodorants to a room the propellant can be between about
80% to about 98% of the formulation by weight. On the
other hand if the spray is intended to coat a surface then
lower levels of propellant may be used of about 25% to
about 75% As noted herein, a spray or aerosol is a suspen-
sion of liquid droplets or solid particles in a gas, such as air;
a foam is a substance that is formed by trapping many gas
bubbles in a liquid or solid. A foam is normally an extremely
complex system consisting of polydisperse gas bubbles
separated by draining films.

In one or more embodiments, propellant is used to expel
a “cream” instead of a foam or mousse or spray. In one or
more embodiments, propellant is used to expel a “lotion”
instead of a foam or mousse or spray or cream.
Advantages of the Present Apparatus, Applicator and
Method for Release of a Measured Content from a Con-
tainer:

Advantages have been realized from placement of the
metering mechanism within the actuator assembly rather
than within the internal valve structure. Generally, such an
arrangement involves a less complex and less costly dis-
pensing construction.

An internal non-metering valve construction is generally
of a simple, easy to fill and relatively problem-free design
diminishing the possibility of valve malfunction. Simplifi-
cation of the internal valve structure makes possible the
provision of a more reliable dispensing system. So combi-
nation of a system to provide a standard dose with a standard
simple valve avoids or minimizes risk of valve malfunction,
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seepage, and waste and it is possible to replace a metering
actuator without requiring sacrifice of the remaining con-
tents of the container. Further advantages reside in the fact
that containers and valves may be manufactured in a stan-
dard arrangement with subsequent mounting of a metering
actuator determining whether the dispensing system is to be
a continuous system or a standard dose system. Furthermore,
a metering actuator assembly could be reused by remounting
upon new containers after the contents of an initially used
container had been exhausted. Additionally, canisters with
these simple and standard valves can be filled directly
though the canister valve before assembly and do not require
any special filling.

The principle of operation of the metering chambers
(single and multiple) involves closing a discharge passage at
the time that the internal valve of the container is opened, to
effect a charging or filling of a metering chamber. All this
can occur upon the initial actuation or depressing movement
of the actuator. Upon release of the actuator, the internal
valve of-the container becomes closed and the discharge
passage is cleared or opened whereby the contents of the
metering chamber will issue from the discharge passage.
The relatively simple structure of the metering apparatus,
using the above principle of operation, does not require any
diaphragm or any spring to open or close the metering valve.
It allows use with different sized or adjustable sized meter-
ing chambers, thereby being capable of delivering different
“unit” doses reliably. This is enabled by incorporating a very
effective adaptor having a special structure including a
sealing ring which provides inter alia for seepage free
operation.

The risk of continuous flow and other disadvantages of
metering type actuator buttons are obviated by the appara-
tuses, applicators and methods provided herein. Thus, there
is provided a novel and improved metering dose actuator
assembly of the type which may be used with different kinds
of non-metering aerosol dispensers, and wherein the likeli-
hood of a continuous discharge occurring is very greatly
minimized or effectively eliminated. The corollary to this is
that a repeatable and positive metering action should ensue.

Another feature of the apparatuses, applicators and meth-
ods provided herein resides in the provision of an improved
metering actuator assembly which is especially leak proof,
whereby undesired dripping, seepage and the like through
the discharge passage or past the operating parts is elimi-
nated.

Another feature of the apparatuses, applicators and meth-
ods provided herein resides in the provision of an improved
positive-acting metering type actuator assembly as set forth
herein, which is of relatively simple construction, involving
a minimal number of parts and in a certain embodiment
includes only two main parts which may be economically
fabricated or produced and assembled, by simple manufac-
turing techniques.

Another feature of the apparatuses, applicators and meth-
ods provided herein resides in the provision of an actuator
assembly which is intended for standard small hand-held
aerosol devices of the type employing standard valves. It
may be readily applied to various makes of aerosol dispens-
ers having non-metering valves, and will simply and quickly
convert such dispensers into metering type devices.

The apparatuses, applicators and methods provided herein
further provide an actuator assembly which allows fast
filling of the container directly through the hollow stem of
the internal canister valve in the same manner conducted
with conventional dispensers having non-metering valves
before the apparatus or actuator is added. In other words
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filling does not take place through the apparatus but directly
into the canister, which when filled is quickly and easily
attached to the apparatus, which is then ready for use. This
further facilitates re-use of the apparatus by allowing refill-
ing of the same canister or alternatively replacing the used
canister with a new full canister.

The apparatuses, applicators and methods provided herein
are able to provide different dosages of a formulation or a
combination of different doses of different formulations
(with multi chambered devices) by using different sized
chambers or cylinders or by using an adjustable controlled
dose chamber according to the specific needs of the user and
target site. Where the device provides for multiple contain-
ers the release can be selected to be simultaneous or stag-
gered and may be an equal amount or different amounts form
each container.

Thus, there are provided apparatuses, applicators and
methods which satisfy a long existing need for relatively
simple, and inexpensive metering or unit dose actuator for a
repeatable release of a “unit” content from a container,
which avoids unwanted leakage or continuous release. Addi-
tionally they can be used with standard canisters and valves.
The need and uses of such a dosing apparatus vary widely
and can include any process requiring or enhanced by a
controlled application of “unit” content and can usefully
replace “guesstimate” applications for example using a
brush, hands or any other similar implement or applicator.
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Foam metering devices capable of providing a repeatable
measure or dose of content from a pressurized container are
provided. The apparatus and method relates to a standard
dose dispensing assembly wherein the metering or measur-
ing is affected in the actuator assembly with discharge
occurring upon down stroke of a cylinder in the assembly. In
particular, the apparatus provides effective sealing of the
actuator assembly which eliminates or prevents unwanted
leakage and or continuous release. It can be used with
standard small hand-held aerosol devices of the type
employing standard metering valves. It may be readily
applied to various makes of aerosol dispensers having
non-metering valves, and will convert such dispensers into
metering type devices. The standard dose may be adjusted,
for example, dynamically according to the specific needs of
the application and or user.

EXAMPLES

The dose reproducibility of a single chamber unit dose
prototype apparatus, as illustrated in FIG. 2, was tested as
follows. For each of the different formulations below, 20 g
of pre foam formulation was introduced into a canister, a
valve was crimped and the aerosol was pressurized with
propellant. The cylinder actuator was mounted on the valve,
and 15 foam samples were dispensed and weighted.
Materials

TABLE 1

Exemplary possible ingredients suitable for the production of foamable compositions
disclosed herein. Equivalent materials from other manufacturers can also be used satisfactorily.

Chemical Name Function Commercial Name Supplier

Beeswax white Foam adjuvant Beeswax white Henry Lamotte

Beheny! alcohol Foam adjuvant Lanette 22 Cognis

Capric Caprilic Triglycerides Solvent Captex 355 Abitec

Castor oil Solvent Castor oil Fluka

Ceteareth-20 Surfactant Sympatens acs 200G Colb

Cetostearyl alcohol Foam adjuvant Speziol C16-C18 Cognis

Cetyl alcohol Foam adjuvant Speziol C16 Cognis

Cholesterol Wax Cholesterol Spectrum

Cyclomethicone-5 Solvent ST-cyclomethicone-5  Dow

Glyceryl monostearate Surfactant Cutina GMS V PH Cognis

Heavy Mineral Oil Solvent Paraffin oil liquid heavy Gadot

Hydrogenated castor oil Foam adjuvant Cutina HR Cognis

Hydroxypropyl methylcellulose  Polymer Methocel K100M Dow

Hydroxypropylcellulose Polymer Klucel Hercules

Isopropyl myristate Solvent Isopropyl Myristate Ph. Cognis

Light Mineral Oil Solvent Pioner 2076P Hansen & Rosenthal

Methylparaben, Ethylparaben, Preservative Sharomix 824 Sharon Labs

Propylparaben in Phenoxyethanol

Myristyl alcohol Foam adjuvant Speziol C14 Cognis

PEG-40 Stearate Surfactant Myrj 52 S Croda

Petrolatum White LMP Carrier ‘White Petrolatum Sofmetic

Polyethylene glycol-400 Solvent PEG 400 Sigma-Aldrich

Polysorbate 80 Surfactant Tween 80 Merck

PPG 15 stearyl ether Solvent Arlamol E Unigema

Propane/Isobutane/Butane Propellant AP-70 Aeropress

(55:18:27)

Propylene glycol Solvent Propylene glycol Gadot

Silica, Surface modified Dispersant Aerosil R 972 PH Evonik-Goldschmidt
GmbH

Steareth-2 Surfactant Brij 72 Spectrum

Stearic acid Foam adjuvant Edenol STIM Cognis

Stearyl Alcohol Foam adjuvant Speziol C18 Cognis

Kanthan Gum Polymer Kantural 11K CP Kelco
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Tests
Density

The foam product is dispensed into vessels (including
dishes or tubes) of a known volume and weight. Replicate
measurements of the mass of foam filling the vessels are
made and the density is calculated. The canister and contents
are allowed to reach room temperature. The canister is
shaken to mix the contents and 5-10 mL are dispensed and
discarded. Then the foam is dispensed into a pre-weighed
tube, filling it until excess is extruded. Excess foam is
immediately removed (leveled off) at both ends and the filled
tube is weighed on the weighing balance.

Viscosity

Viscosity is measured with Brookfield LVDV-II+PRO
with spindle SC4-25 at ambient temperature and 20, 10, 5
and 1 RPM. Viscosity is usually measured at 10 RPM or 20
RPM. However, at about the apparent upper limit for the
spindle of ~>50,000 CP, the viscosity at 1 RPM may be
measured, although the figures are of a higher magnitude.
Foam Quality

Foam quality can be graded as follows:

Grade E (excellent): very rich and creamy in appearance,
does not show any bubble structure or shows a very fine
(small) bubble structure; does not rapidly become dull; upon
spreading on the skin, the foam retains the creaminess
property and does not appear watery.

Grade G (good): rich and creamy in appearance, very
small bubble size, “dulls” more rapidly than an excellent
foam, retains creaminess upon spreading on the skin, and
does not become watery.

Grade FG (fairly good): a moderate amount of creaminess
noticeable, bubble structure is noticeable; upon spreading on
the skin the product dulls rapidly and becomes somewhat
lower in apparent viscosity.

Grade F (fair): very little creaminess noticeable, larger
bubble structure than a “fairly good” foam, upon spreading
on the skin it becomes thin in appearance and watery.

Grade P (poor): no creaminess noticeable, large bubble
structure, and when spread on the skin it becomes very thin
and watery in appearance.

Grade VP (very poor): dry foam, large very dull bubbles,
difficult to spread on the skin.

Topically administrable foams are typically of quality
grade E or G, when released from the aerosol container.
Smaller bubbles are indicative of a more stable foam, which
does not collapse spontaneously immediately upon dis-
charge from the container. The finer foam structure looks
and feels smoother, thus increasing its usability and appeal.

Example 1

Tested Formulations

Emulsion Foam

Ingredient % wiw
Mineral oil 5.60
Isopropyl myristate 5.60
Glyceryl monostearate 045
PEG-40 Stearate 2.60
Steary! alcohol 0.85
Xanthan gum 0.26
Methocel K100M 0.26
Polysorbate 80 0.90
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-continued

Emulsion Foam

Ingredient % wiw
Water purified 74.88
Sharomix 824 0.60
Total 100.00
Propellant AP-70 8.00

Procedure

1. Heat oils, PEG-40 stearate, Glyceryl monostearate, Poly-
sorbate 80, Stearyl alcohol to 60-70° C. until complete
melting and homogeneity is obtained

2. Mix together water, Methocel and Xanthan gum until
uniform dispersion is obtained. Heat to 70° C.

3. Add slowly the oil phase to the water phase at 60-70° C.
in 3 portions with agitation. Continue mixing for at least
15 min.

4. Cool the emulsion to 40° C. and add Sharomix 824.

. Cool to RT.

6. Fill the PFF into canisters, crimp with a suitable valve and
pressurize with propellant.

W

Ointment Foam

Ingredient % wiw
PPG-15 Stearyl ether 7.0
Capric/caprylic triglycerides 6.0
Mineral oil light 25.0
Petrolatum white (sofinetic) 50.0
Ceteth-20 4.0
Steareth-2 3.0
Cetostearyl alcohol 4.0
Behenyl alcohol 1.0
Total 100.00
Propellant AP-70 10.00

Procedure

1. Mix together all ingredients and heat up to 70-80° C. until
complete melting and homogeneity is obtained.

2. Mix for at least 5 min. Cool down to RT while mixing
using marine type impeller.

3. Fill the PFF into canisters, crimp with a suitable valve and
pressurize with propellant.

Qily Foam
Ingredient % wiw
Heavy mineral oil 59.25
Light mineral oil 25.00
Cyclomethicone 5.00
Stearyl alcohol 1.50
Beeswax 2.00
Stearic acid 2.00
hydrogenated castor oil 1.50
Behenyl alcohol 1.00
Cetostearyl alcohol 2.50
Silicon dioxide 0.25
Total 100.00
Propellant AP-70 8.00

Procedure
1. Heat oils to 60-70° C. except mineral oil
2. Add surfactants and alcohols and mix well
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3. Heat mineral oil to 40-45° C. and add lecithin, mix well
at clear solution

. Cool rapidly step 2 using ice bath at 45 C, Add step 3

. Mix vigorously

. Allow to mix and reach RT

. Fill the PFF into canisters, crimp with a suitable valve and
pressurize with propellant.

AN B

PEG-PG Foam
Ingredient % wiw
Propylene Glycol 45.00
PEG (polyethylene glycol) 400 45.00
Ceteareth-20 3.00
Steareth-2 0.50
Honey 5.00
Hydroxypropy! cellulose (Klucel EF) 1.50
Total 100.00
Propellant AP-70 10.00

Procedure

1. Mix Propylene Glycol with PEG 400, add Klucel EF at
room temperature and mix until homogeneity is obtained

2. Heat to 50-60° C., add steareth-2 and mix until homoge-
neity is obtained.

3. Cool to RT

4. Fill the PFF into canisters, crimp with a suitable valve and
pressurize with propellant.

Example 2
Single Chamber Device—Reproducibility Tests
A single chamber device according to FIG. 3 was tested
for dose reproducibility with various foam formulations, as

described in Examples 1 above.

TABLE 2

Summary of the delivery results and formulation/foam properties.

Dose Weight (g)

Emulsion  Ointment Oily PEG

Dose No. Foam Foam Foam Foam

1 0.20 0.14 0.13 0.16

2 0.23 0.16 0.16 0.22

3 0.27 0.17 0.14 0.25

4 0.26 0.18 0.16 0.25

5 0.26 0.17 0.15 0.28

6 0.28 0.17 0.15 0.27

7 0.28 0.17 0.17 0.26

8 0.27 0.16 0.14 0.27

9 0.29 0.16 0.14 0.26

10 0.29 0.15 0.13 0.27

11 0.28 0.14 0.11 0.25

12 0.27 0.17 0.12 0.27

13 0.28 0.14 0.12 0.29

14 0.29 0.14 0.13 0.29

15 0.28 0.14 0.12 0.28
Average 0. 269 0.157 0.138 0.258
St. Dev 0. 024 0.014 0.017 0.033
Foam Quality Excellent Excellent Excellent Excellent
Foam Density (g/mL) 0.040 0.135 0.181 0.086

Formulation Viscosity 1804 10033 14525 412

in ¢P at 10 rpm (prior to
addition of propellant)

The prototype apparatus tested demonstrated good reli-
ability and reproducibility, with a small standard variability
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of less than 10% with emulsion, ointment foams and of less
than 13% for oily and PEG foams.

The lowest foam density produced the highest average
weight of dispensed unit dose and vice versa. Similarly high
viscosity formulations prior to addition of propellant pro-
duce smaller foam volumes than low viscosity formulations.
Viscosity is a less direct indicator of weight released than
density. This may be partly due to the fact viscosity is not
measured with propellant present.

Example 3

Modified Single Chamber Device—Reproducibility
Tests

A modified single chamber device according to FIG. 10A

was tested for dose reproducibility with various foam for-
mulations, as described in Examples 1 above.

TABLE 2

Summary of the delivery results
and formulation/foam properties.

Dose Weight (g)

Emulsion Ointment Oily
Dose No. Foam Foam Foam

1 0.17 1.09 0.54

2 0.17 1.12 0.53

3 0.16 0.98 0.49

4 0.17 0.93 0.52

5 0.18 0.98 0.47

6 0.19 1.00 0.47

7 0.16 0.93 0.41

8 0.17 0.94 0.45

9 0.17 0.92 0.42

10 0.18 0.85 0.48

11 0.16 0.72 0.47

12 0.17 0.75 0.46

13 0.16 0.73 0.43

14 0.16 0.77 0.42

15 0.15 0.72 0.42
Average 0.167 0.89 0.465
St. Dev 0.010 0.13 0.043
Foam Quality Excellent Excellent Excellent
Foam Density (g/mL) 0.041 0.234 0.181

Formulation Viscosity in c¢P 1804 10033 14525

at 10 rpm (prior to addition
of propellant)

The prototype apparatus tested demonstrated good reli-
ability and reproducibility with emulsion, and oily foams
with a small standard variability of less than 10%. In the case
of ointment and oily formulation, a decrease in the dose was
observed in the last actuations. In the case of ointment,
which was most affected by propellant levels the standard
variability was less than 15%. This decrease may be due to
a diminution of the concentration of propellant within the
formulation, which causes a drop in the canister internal
pressure. This may be solved by increasing the propellant
concentration in the formulation.

Part B—Dual Chamber Device

A dual chamber device according to FIG. 12A was tested
for dose reproducibility with various foam formulations, as
described in Examples 5-7 below. In each of the examples
below, two canisters were filled with the same exemplified
formulation and were connected to the dual-chamber device.

Example 5

The formulations of Examples 1, 2 and 3 were tested with
the dual chamber device. The results are as follows:
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TABLE 3

Summary of the delivery results
and formulation/foam properties.

Dose Weight (g)

Emulsion  Ointment Oily
Dose No. Foam Foam Foam

1 0.22 0.14 0.20

2 0.19 0.16 0.24

3 0.21 0.17 0.19

4 0.21 0.18 0.22

5 0.22 0.17 0.25

6 0.21 0.17 0.25

7 0.20 0.17 0.18

8 0.22 0.16 0.20

9 0.22 0.16 0.24

10 0.21 0.15 0.22

11 0.21 0.14 0.22

12 0.20 0.17 0.20

13 0.23 0.14 0.23

14 0.18 0.14 0.22

15 0.18 0.14 0.22
Average 0.376 0.206 0.218
St. Dev 0.014 0.015 0.021
Foam Quality Excellent  Excellent Excellent
Foam Density (g/mL) 0.041 0.234 0.181

Formulation Viscosity in 1804 10033 14525

cP at 10 rpm (prior to
addition of propellant)

Comments: The prototype apparatus tested demonstrated
good reliability and reproducibility with emulsion, ointment
and oily foams with a small standard variability of less than
10%.

Conclusions: The apparatus delivers a reliable and repro-
ducible unit dose over a range of different foam formulations
of distinctly different contents and properties. The variation
in dose is low and is well acceptable for topical use and body
cavity use. Such system is simple and effective to operate
and is much more effective than current “guesstimates” of
non standard doses where there is much variability between
doses and patients and where patients apply a portion of
what is expelled to the target area and significant wastage
ensues. The apparatus and method is likely to lead to higher
patient confidence satisfaction and compliance. In the
examples shown above save one the first dose is the lowest
dose. So if the first dose used is discarded the accuracy is
even higher.

What is claimed is:

1. An apparatus for delivering a predetermined quantity of

content from a pressurized container, comprising:

a dispensing assembly which connects to a valve assem-
bly of the container, wherein the dispensing assembly
comprises
a) an actuator cap having a discharge passage, wherein

the actuator cap acts as a metering chamber in

combination with

b) an adaptor which fits inside the cap and snugly

engages an inner side wall of the cap and a valve

stem of the valve assembly; wherein the adaptor

comprises

i) a hollow conduit; and

ii) a sealer ring which slightly extends from an
external circumference of the adaptor, wherein the
diameter of the sealer ring correlates with the size
of an inner tip of the discharge passage so that the
larger the inner tip, the larger the diameter of the
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sealer ring, and wherein the diameter of the sealer
ring is at least the size of the diameter of the
discharge passage;

whereby the dispensing assembly in response to a down-
ward pressure on the actuator cap allows a predeter-
mined quantity of content to be released into the
metering chamber, and wherein release of the down-
ward pressure or closing of the valve assembly causes
the dispensing assembly to resume a non-actuated
position and the predetermined quantity of content to
be discharged.

2. The apparatus of claim 1, wherein the dispensing

assembly is an actuator assembly.

3. The apparatus of claim 2, wherein the dispensing
assembly further comprises an enclosure unit and a dispens-
ing unit, wherein the dispensing unit and the actuator
assembly are movable elements; and wherein the actuator
cap is integrated within the dispensing unit.

4. The apparatus of claim 3, wherein the dispensing unit
comprises: an outer surface that covers the actuator cap; a
dispensing conduit in the dispensing unit in fluid commu-
nication with the metering chamber of the actuator cap; and
a discharge nozzle at an end of the dispensing conduit distal
to the metering chamber.

5. The apparatus of claim 4, further comprising a tubular
conduit extending from and in fluid communication with the
discharge nozzle.

6. The apparatus of claim 4, wherein the dispensing unit
further comprises an engagement mechanism for securing
the dispensing unit to the enclosure unit; wherein the
engagement mechanism comprises a raised or depressed
feature complementary to an element on the enclosure unit
for engagement and securing the dispensing unit to the
enclosure unit; wherein the engagement mechanism com-
prises at least two substantially vertically aligned slots
within an external peripheral wall of the dispensing unit;
wherein the slots further comprise a notch for engaging with
a rail of the enclosure unit; and wherein the engagement
mechanism comprises an integral relationship between the
dispensing unit and the enclosure unit.

7. The apparatus of claim 1, wherein the cap comprises:

a) a top wall which is pressed down during actuation; and

b) a hollow defined by an inner side cylindrical wall
dimensioned to closely approximate the diameter of an
outer side cylindrical wall of the adaptor, said hollow
functioning as the metering chamber; and wherein the
discharge passage extends through a bottom peripheral
side wall for releasing the predetermined quantity of
content.

8. The apparatus of claim 1, wherein

a) the hollow conduit is positioned at the center of a top
wall of the adaptor, allowing discharge of the pressur-
ized content there through into the metering chamber
upon actuation of the dispensing assembly;

b) the sealer ring functions as a gas-tight sealer to reduce
undesired leakage of the pressurized content between
the adaptor and the cap upon actuation of the dispens-
ing assembly;

¢) the adaptor comprises a recess, which is an annular
valve-stem-engaging recess defined by an inner cylin-
drical wall which is dimensioned to closely approxi-
mate the diameter of the valve stem, thereby permitting
tight frictional engagement there between; and

d) the adaptor comprises a ledge which is a thickened
edge portion extending circumferentially from the bot-
tom of the adaptor, wherein the adaptor provides resis-
tance to downward pressure, wherein the resistance is
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relatively small as compared with an opposing action of
an internal valve spring, thereby ensuring closure of the
discharge passage by the adaptor prior to any down-
ward movement of the valve stem.

9. The apparatus of claim 1, wherein the actuator assem-
bly is disposed on the valve stem, wherein in the non-
actuated position, the valve assembly is closed and the valve
stem and the actuator assembly disposed thereon are raised,
the sealer ring is below the discharge passage and the
discharge passage is only partially obstructed by the adaptor,
thereby in communication with the atmosphere, and wherein
in the actuated position, the valve assembly is open to fluid
flow, the valve stem and actuator assembly disposed thereon
are depressed and the discharge passage is closed and
obstructed by the adaptor and the sealer ring is positioned
above the discharge passage.

10. The apparatus of claim 1, wherein the metering
chamber is dynamically adjustable, comprising a topless cap
and an adjusting device comprising an adjustable screw with
a base comprising a washer having a sealer ring attached
thereto, wherein the size of the metering chamber is varied
according to the location of the base within the cap.

11. The apparatus of claim 1, wherein the discharge
passage is conically shaped.

12. The apparatus of claim 1, wherein the radius of the
discharge passage is about 0.025 mm to about 1 mm.

13. The apparatus of claim 1, wherein the sealer ring
protrudes from the circumference of the adaptor by an
amount selected from the group consisting of about 0.1 mm,
about 0.12 mm, about 0.14 mm, about 0.16 mm, about 0.18
mm, about 0.2 mm, about 0.08 mm, about 0.06 mm, about
0.04 mm, about 0.02 mm, and about 0.01 mm.

14. The apparatus of claim 1, wherein the ratio between
the diameter of the sealer ring and the diameter of the inner
discharge passage is 1:1 or greater than 1:1.

15. A method for delivering a predetermined quantity of
content from the apparatus of claim 1, comprising actuating
the apparatus by applying a downward pressure on the
dispensing assembly, and then releasing the pressure to
allow the predetermined quantity of content to be discharged
or actuating the dispensing assembly multiple times to allow
multiple doses of the predetermined quantity of content to be
discharged, wherein the actuating comprises:

a) applying downward pressure on the actuator cap caus-
ing the cap to shift downward on the adaptor such that
the discharge passage of the cap is blocked by a top side
wall of the adaptor and the sealer ring;

b) applying further downward pressure on the actuator
cap such that a lower edge portion of the cap engages
a ledge situated at the bottom of the adaptor causing the
adaptor to shift downward on the valve stem, causing
the valve assembly to open, thereby causing the pres-
surized contents to pass upward through the valve stem
and through the hollow conduit in a top wall of the
adaptor into the metering chamber which is obstructed
by the sealer ring and the top side wall of the adaptor,
the cap constituting in effect a slide valve element; and

¢) removing the downward pressure from the cap such
that an internal return valve spring and the pressurized
content return the parts of the actuator assembly to the
non-actuated position where the metering chamber is in
communication with the outside atmosphere because
the adaptor, including the sealer ring, is positioned
below the discharge passage, allowing the predeter-
mined quantity of contents of the metering chamber to
issue from the discharge passage.
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16. The method of claim 15, further comprising a step of
varying the size of the actuator cap while ensuring all
components are sized and shaped to accommodate proper
engagement and movement.

17. The method of claim 16, wherein one or more of the
components are selected from the group consisting of a cap,
an adaptor, a sealer ring, and a discharge passage.

18. The method of claim 16, wherein the ratio between the
diameter of the discharge passage and the volume of the
metering chamber is about 1:1 to about 1:500,000.

19. The apparatus of claim 5, wherein the dispensing unit
further comprises an engagement mechanism for securing
the dispensing unit to the enclosure unit; wherein the
engagement mechanism comprises a raised or depressed
feature complementary to an element on the enclosure unit
for engagement and securing the dispensing unit to the
enclosure unit; wherein the engagement mechanism com-
prises at least two substantially vertically aligned slots
within an external peripheral wall of the dispensing unit;
wherein the slots further comprise a notch for engaging with
a rail of the enclosure unit; wherein the engagement mecha-
nism comprises an integral relationship between the dis-
pensing unit and the enclosure unit; wherein the cap com-
prises a top wall which is pressed down during actuation and
a hollow defined by an inner side cylindrical wall dimen-
sioned to closely approximate the diameter of an outer side
cylindrical wall of the adaptor, said hollow functioning as
the metering chamber; wherein the discharge passage
extends through a bottom peripheral side wall for releasing
the predetermined quantity of content; wherein the hollow
conduit is positioned at the center of a top wall of the
adaptor, allowing discharge of the pressurized content there
through into the metering chamber upon actuation of the
dispensing assembly; wherein the sealer ring functions as a
gas-tight sealer to reduce undesired leakage of the pressur-
ized content between the adaptor and the cap upon actuation
of the dispensing assembly; wherein the adaptor comprises
a recess, which is an annular valve-stem-engaging recess
defined by an inner cylindrical wall which is dimensioned to
closely approximate the diameter of the valve stem, thereby
permitting tight frictional engagement there between;
wherein the adaptor comprises a ledge which is a thickened
edge portion extending circumferentially from the bottom of
the adaptor, and wherein the adaptor provides resistance to
downward pressure, and the resistance is relatively small as
compared with an opposing action of an internal valve
spring, thereby ensuring closure of the discharge passage by
the adaptor prior to any downward movement of the valve
stem.

20. The apparatus of claim 19, wherein the adaptor and
the actuator cap resume a non-actuated position mainly due
to liquid or propellant pressure, thereby obviating the need
for a diaphragm or a spring.

21. The apparatus of claim 1, wherein delivery of the
predetermined quantity of content from at least two pres-
surized containers comprises a multiple dispensing assem-
bly comprising: a) at least two actuator assemblies, b) a
multiple chamber dispensing unit, and ¢) a multiple chamber
enclosure.

22. A dispensing assembly which sits on a pressurized
container, the dispensing assembly comprising:

a) an actuator cap that acts as a metering chamber; and

b) an adaptor having a sealer ring,

wherein the adaptor is positioned within the actuator cap,

wherein the sealer ring slightly extends from an external

circumference of the adaptor and snugly engages an
inner side wall of the actuator cap;
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wherein said sealer ring, upon application of a downward
pressure on the actuator cap, blocks a discharge passage
positioned at a peripheral side wall of the actuator cap;

wherein said sealer ring has a diameter compatible with
the size of an inner tip of the discharge passage, thereby
reducing unwanted leakage and/or continuous release
of a pressurized content from the container;

wherein application of a downward pressure on the actua-
tor cap opens an internal valve in the container, thereby
causing the pressurized content to pass upward into the
metering chamber, wherein the sealer ring is positioned
above the discharge passage, and the discharge passage
is obstructed by the sealer ring and a side wall of the
adaptor;

wherein release of the downward pressure results in the
adaptor, including the sealer ring, being positioned
below the discharge passage thereby allowing a prede-
termined quantity of pressurized content to be dis-
charged from the metering chamber through the dis-
charge passage; and

wherein the adaptor and the actuator cap resume a non-
actuated position mainly due to the liquid or propellant
pressure, thereby obviating the need for a diaphragm or
a spring.

23. The dispensing assembly of claim 22, wherein the

actuator cap comprises:

a) a top wall which is pressed down during actuation; and

b) a hollow defined by an inner side cylindrical wall
dimensioned to closely approximate the diameter of an
outer side cylindrical wall of the adaptor, said hollow
functioning as the metering chamber; and wherein the
discharge passage extends through a bottom peripheral
side wall for releasing the predetermined quantity of
content.

24. The dispensing assembly of claim 22, wherein

a) a hollow conduit is positioned at the center of a top wall
of the adaptor, allowing discharge of the pressurized
content there through into the metering chamber upon
actuation of the dispensing assembly;

b) the sealer ring functions as a gas-tight sealer to reduce
undesired leakage of the pressurized content between
the adaptor and the cap upon actuation of the dispens-
ing assembly;

¢) the adaptor comprises a recess, which is an annular
valve-stem-engaging recess defined by an inner cylin-
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drical wall which is dimensioned to closely approxi-
mate the diameter of a valve stem, thereby permitting
tight frictional engagement there between; and

d) the adaptor comprises a ledge which is a thickened

edge portion extending circumferentially from the bot-
tom of the adaptor, wherein the adaptor provides resis-
tance to downward pressure, wherein the resistance is
relatively small as compared with an opposing action of
an internal valve spring, thereby ensuring closure of the
discharge passage by the adaptor prior to any down-
ward movement of the valve stem.

25. The dispensing assembly of claim 22, wherein the
dispensing assembly is an actuator assembly and further
comprises an enclosure unit and a dispensing unit, wherein
the dispensing unit and the actuator assembly are movable
elements; and wherein the actuator cap is integrated within
the dispensing unit;

wherein the dispensing unit comprises an outer surface

that covers the actuator cap; a dispensing conduit in the
dispensing unit in fluid communication with the meter-
ing chamber of the actuator cap; and a discharge nozzle
at an end of the dispensing conduit distal to the meter-
ing chamber;

wherein a tubular conduit extends from and in fluid

communication with the discharge nozzle;

wherein the dispensing unit further comprises an engage-

ment mechanism for securing the dispensing unit to the
enclosure unit; wherein the engagement mechanism
comprises a raised or depressed feature complementary
to an element on the enclosure unit for engagement and
securing the dispensing unit to the enclosure unit;
wherein the engagement mechanism comprises at least
two substantially vertically aligned slots within an
external peripheral wall of the dispensing unit; wherein
the slots further comprise a notch for engaging with a
rail of the enclosure unit; and wherein the engagement
mechanism comprises an integral relationship between
the dispensing unit and the enclosure unit.

26. The apparatus of claim 22, wherein delivery of the
predetermined quantity of content from at least two pres-
surized containers comprises a multiple dispensing assem-
bly comprising: a) at least two actuator assemblies, b) a
multiple chamber dispensing unit, and ¢) a multiple chamber
enclosure.



